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AGROTLCHNOLOGY 


UDC 581.14.032.3 
PRESOWING DROUGHT HARDENING OF PLANTS, AND THEIR PRODUCTIVITY 
Moscow BIOLOGICHESKIYE NAUKI in Russian No 6, 1979 pp 5-12 
\Article by P. A. Genkel’, K. A. Badanova, N. V. Balina, and N. A. Tomakhin) 


(Text) Presowing drought hardening of plants raises their 
resistance to drought and their productivity in arid condi- 
tions. Investigation of hardened plants at the molecular, 
subcellular, and cellular levels and at the level of the 
entire organism showed that profound changes occur in 
metabolism, in physiaoclogical processes, and in anatomical 
Structure. As a result hardened plants develop protective 
and adaptive properties permitting them to withstand dry 
$0il and atmosphere with less injury. Drought hardening of 
plants raises their yield by 20-25 percent. 


Plant productivity is associated with many factors, mainly with the quality 
of the seeds, with the variety, and with the agrotechnicai conditions--that 
is, with the way the soil is worked, the methods of fertilizer application, 
and the optimum planting time. Moreover climatic conditions play a signif- 
icant role. It is entirely natural that each geographical soil zone has 

its unague factors calling for implementation of particular measures to 

raise plant productivity. in some cases we require windrowless harvesting 
as described by Mal‘tsev (15,17), in others irrigation, and in stili others 
involving development of solonetz we require fundamental soil improvement-- 
application of gypsum (12). When the climate is moderately moist, control of 
cereal grass lodging has tremendous significance, and it can be prevented by 
uSing retardants, chlorocholine chloride (CCC) for example, and by implementing 
a number of other measures. 





we would like to turn our ettention in this articie to productivity in the 
arid zone and to those measures which might promote higher yields. The 
principal negative factor in arid conditions is short-term or iong-term 
rought due to lack of water and overheating of plants, which leads to 


~ 


Significant reduction of productivity. The best way to fight drought in 
natural conditions is irrigation. Thus cotton is grown on irrigated fields 
in the republics of Central Asia, though even here questions do arise as to 














wnen and how to irrigate the piants. Crops that end their vegetative period 
relatively early, mainly che cereal crops--wheat, barley, and so on--are 
qrown in the nonirrigated areas of Central Asia. 


the productivity of plants experiencing drought--that is, dehydration and 
overheating--decreases significantly even when they are irrigated. To 
surmount the harmful action of drought, the largest water reserves must 
be created in areas that are not irrigated; this can be done by working the 
Ll to facilitate water retention and by impounding snow melt. In areas 
experiencing such conditions, varieties that are most resistant to drought 
should be planted at the optimum time for the given region. This does not 
at @4il mean early pianting. As an example in places in a number o” regions 
of West Siberia where July is the summer month enjoying the greatest 
prosipstation. the ae eae time should be chosen such that the critical 
eriod of nt growth (21) (the heading and flowering phases) would 
“Oinc ide with this nenth. However, such places do experience years of no 
precipitation in July; in such cases earlier planting would produce no 
benefit. Mal’ tsev proposed planting two varieties of wheat in such years-- 
in early ctipening one and a late ripening one. One of them will ensure 
a higher yieid in a Gry year. 


» 
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mms can never be insured against the undesirable action of drought in arid 
zones. This is why we must Considerably raise the drought resistance of the 
plants by directly affecting the plants themselves. Tnis method, which one 
ft suthors of this article proposed recently (4,6,7), came to be called 
pliant presowing cGrought hardening method. The idea of the method is as 
follows. In the initial period of their development, (naklyunuvshivyesya) 
real grass seeds or caryopses are subjected to one-time drying-<-t.hnat is, 
lehydration for several days or hours in dessicators. During this time the 
olant withstands dehydration well, since growth is nonexistent due to the 
imited quantity of water received by the seeds. 


lants respond to drought by a iarge number of nonspecific and specific 
reactions, and they acquire significantly greater drought resistance--that 
apability for tolerating cehydration and overheating with less 
raiment. Many years of work by our laboratory (5) established that one 
nepecific response of hardened piants which had expesienced a water 
yor tag’ during the tame of hardening is stimulatory (intensified growth); 
tne ints display a better capability for withstanding a lack of 
wa er emporary dehydration) and overheating--that is, higher temperatures, 
ire observed during the time of atmospheric drought. As they undergo 
lening, plants experience profound physiological alteration involving both 
.wolism and the colloidal chemistry of protoplasm. Hardened piants are 
‘ypified by greater cytoplasmic viscosity and elasticity, which help them 
lure overheating and denydration better. Their membranes experience 
arn leading to greater stability of submicroscopic structures. Thus 
loroplast thylakoids in hardened piants, according to Generozova (3), 
sir structure after experiencing drought, while the structure of 
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chloroplasts in comtrol plants undergoes deterioration. Numerous experiments 
have shown that hardened plants experience a lower water deficit during times 
of drought and that the threshold temperature for protoplasmic coagulation 

is 2-3° higher than that of control plants. 


What crops and what varieties react to presowing hardening? Experience has 
shown that the following crops may be hardened: soft and hard spring wheat, 
winter wheat, barley, oats, millet, sunflower, tomatoes, buckwheat, carrots, 
beans, and potatoes. It should be noted that only crops capable of with- 
Standing dehydration react positively to hardening. Thus for example, 
yellow (sickle-shaped) alfalfa does not have this capability, inasmuch as 
its biological features rest not on withstanding a temporary water lack but 
rather on uninterrupted water supply due to 2 deep root system which taps 
the water in the deep, moist layers of soil. 


Not all varieties of the crops listed above respond to hardening. Some 
Varieties that are more mesophytic in nature do not react to hardening-- 

that is, their drought resistance and productivity do not increase. One 

can be persuaded of this by employing our method of hydrolizing statolith starch 
in the root cap of 2-day plant sprouts (9). 


According to Nichiporovich (18,19) two conditions must be be accounted for 

if 4 maximum yield is to be achieved: formation of a certain number of 
leaves, and the intensity and productivity of photosynthesis. An increase in 
photosynthetic productivity may be achieved by optimizing plant growth and 
development through fertilization, irrigation, and other measures. The 
optimum leaf area for cereal grasses is 20,000-30,000 m*/ha. When 

conditions are favorable, daily photosynthetic productivity attains 600 kg 
per hectare, which corresponds to a yield of 45-50 c/ha. 


The structure of hardened plants is better adapted to withstanding drought. 
Their leaves have more of a xeromorphic structure, which promotes better 
tolerance of dehydration. The stomata are narrower and there are more of 
them per unit area, which promotes better plant aeration and more-intensive 
photosynthesis. The vein network is more highly branched, which promotes 
better water supply to leaves. The leat area of hardened plants is greater 
(10-30 percent greater for sunflower), which means a larger photosynthetic 
surface on the leaf. All of these changes in leaf structure mean higher 
productivity of hardened plants. 


We have already touched upon the changes a plant experiences during presowing 

hardening. Let us dwell in somewhat greater detail on the physiological 

and biochemical properties of hardened plants. We can trace these changes 

beginning with the molecular level. The ribonuclease activity of hardened 
plants does not rise during times of drought, indicating a better regulatory 
apability im the pliant. It is no Surprise that the quantity of DNA and RNA 
in growth points is always higher in hardened piants. According to Gusev 

(16) acid-soluble phosphorus containing macroergs is always present in greater 
quantities in hardened plants. The quantity of nucleic acids the latter 











contain is always higher (29). Al. of this means that hardened plants have 
a higher capability for protein synthesis, both in times of drought and in 
periods of recovery following irrigation. Uptake of + Sy by protein in 
nardened plants is more intensive. Colleagues of our laboratory established 
that during times of Grought, polyribosomes break up into ribosomes and 
subunits. Owang to lower ribonuclease activity this process does not 
proceed very far in hardened plants, and polyribosomes are formed quickly in 


the z very period following elimination of drought conditions. The protein 
synthesizing system of hardened plants is more active than that of unhardened 
on (13,14)- #°@ noted earlier thac chloroplast thylakoids in hardened plants 


remain undamaged while is: control plants they underco almost complete 
lisintegration due to cGenydration. The mitochondria of hardened plants are 
lso more resistant to overheating and dehydration, and their function 


recovers more quickly (i). 


Piant drought hardening has a favorable influence in relation to the water 

"yvcle. Hardened plants undergo transpiration in the morning and evening 

more intensively than do control plants, while the intensity of transpiration 

im the harsher conditions of midday is lower. Evidence of improvement in 

the water cycle can also be seen in the substantial development of the 

root system, its greater volume, and its larger total and active absorption 

surface area (11). Development of a greater water retention capacity means 

4&4 lower water deficit and a higher water content in times of drought. Higher 

metabolic intensity means an increase in the concentration of metabolic water 
rmed during respiration. Thus for example in 1 «sir tomatoes that are not 

irought hardened may recover 13 percent of the moisture they lost during 

dehydration, whale hardened plants can recover almost 20 percent (8). 


As was noted earlier, in the critical period of their development plants are 
xtromely sencitive to water shortages and hich temperature. This pertains 
1inly to pollen formation. Division of maternal microspore cells is 

turbed as a result of the unfavorable effect of these factors, and 
eriie pollen grains are formed. 


parative analysis of the action of thirsty winds on the reproductive 
rao. of drought hardened and unhardened Saksa variety bean plants demon- 
rated that in response to thirsty winds occurring at the time of division 
maternal microspore cells, unhardened plants exhibit various abnormalities 
™ .©°°18--retarded chromosome movement, ejection of chromosomes outside 
lamate of the division spindle, underdevelopment of the achromatin 
inde of the division spindie, and so on; concurrentiy the microspores 
monads, diads, and polyads, which develop into sterile pollen. Meiosis 
eds less disturbed in the anthers of hardened plants, as a result of 
the microspores form tetrads and a significant quantity of fertile 
levelops (Table 1), which has a favorable effect on the yield‘s 
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Table 1. Condition of Pol.en From Saksa Variety Beans Exposed to Thirsty 
Winds of Various Intensities During Meiosis 
neodSlen Seneatinies pesccana, 
Neussereas (1) muse porve- cynooed 
, aea s aes) @a« (4) 
5) “tac Geprassmux mutsnesux sepes Sil 164 
/) Otmee snczo mutsuesmx sepen 1392 1180 1132 
(6) “imcao Geprnasuux mansuessx sepes, % = ax 
otmeny sncay BIZ17 | BArio | 138208 
Key: | 
l. Characteristics 6. Number of sterile polle: 
«- Unhardened plants, 24 hours of grains 
thirsty wind 7. Total number of pollen 
3. Hardened plants, thirsty winds grains 
lasting: 8. Quantity of fertile 
4. Hours pollen grains, % of 
5. Number of fertile pollen total 
grains 
Table 2. The Yield of Saksa Variety Beans Following Thirsty Winds Durin, 
Meiosis (Buds and Flowers Appearing After the Thirsty Wind Wer< 
Removed ) 
(5) 
(1) Cpeahée enc coeanah Wc oe Of | Coeannt sev, 
Pocrenan oon nd “ss ——- 
Tenee ¢ (4) | . 
| 
26.9704 100 0 3,49 
ts Hesaxarennue 3 89-03 | 107.0 3.66 
)) Hesanazennue, cyxoneh 24 4 69 12,7205 46, 
te Jamanennwe. eyaseed 44 73 20.8+1.1 | 77,0 2.86 
10) Hesaxatennwe, cyxoneh 48 © | Le ms a. 0.60 
il Janarennue, cyxoneh 45 4 | 26 | 1,520, | : | 
Key: 
l. Plants 7. Hardened 
2. Average number of beans per 6. Unhardened, 24 hours of thirsty 
plant wit 
3. Average weight of beans from J. MNardened, 24 hours of thirsty wind 
one plant iO. Unhardened, 48 hours of thirsty 
4. gm wind 
9. Average weight of one bean, gm ll. Hardened, 48 hours of thirsty wind 
6 Unhardened i2. Buds dropped off 








All of the features of harder.ed plants listed above help to increase their 
productivity. 7T3e Guestion arises, however, as to whether or not hardening 
would mean a lower yield if a drought failed to occur. The appropriate 
experiments showed that in the absence of a dGrought, the yield either 
increases somewhat owing to the stimulatory effect, or it remains a’. the 
level of contro plants. A higher yield under these conditions is 
understandable: Hardened plants withstand the water deficit occurring 
in daylight hours better. The effectiveness of presowing drought hardeniag 
was checked in numerous vegetative and field experiments. In most cases 
extremely positive results have been obtained in a number of oblasts-- 
Chelyabinskaya, Permsxaya, Sverdlovskay1, Tambovskaya, and Rostovskaya as 
well as in the Kazakh SSR, Dagestan SSR, and Krasnodarskiy Kray. Attention 
has recently been turned to mechanizing the hardening process. Badanova 
mad Tomakhin (2) adapted a TPP-30 pneumatic transporter to dry moistened 
aryopses held for one day. This device can dry not less than 20 tons of 
Grain per Gay. 


iet us dwell on the resuits of production experiments conducted by us in 
the course of several years at the Horse Plant imeni S. M. Budennyy in 
Sal‘skiy Rayon, Rostovskaya Oblast to study the productivity of hardened 


plants. 

Sal’skiy Rayon is distinguished by an arid climate. Mean annual precipitation 

is usually no higher than 400 mm, while in dry years it drops to 300 mm; 

precipitation is distributed nonuniformly throughout the year, and the plants 

are always experiencing croucght tu one extent or another. Production 

exper iments were performed with cereal crops and sunflower 011 crops using 

varieties suited to the given region. Sunflower, corn, barley, milict, 

and wiater wheat seeds were subjected to drought hardening. The bulk of 

Rostovekata Oblast'’s fields are occupied by wheat. This is why we devoted 
nSidecable attention in our experiments to studying the action of pre- 


wang hardening on the physiology of this crop on the Sal‘skaya Steppe. 
The following varieties were used in the study--Rostovchanka, Bezostaya i, 
Ket .az, and Odesskaya 51. The production experiments began with plots of 
25 to 5° ha; later, after positive results were obtained, they were expanded 


S giificantly. Data from experiments with Rostovchanka winter wheat are 


s 
presented below 
> tie * Ve . 


We determined the capability experimental plants had for withstanding over- 
iting and dehydration of leaf cells in the tillering and stem extension 

(os. Drought resistance was determined with a dessicator (10), the 

se Of cell death following dehydration in the presence of diluted sulfuric 

the criterion. F. F. Matskov‘s method was used to determine 

it tolerance. 


WL AIG 


As we can see from Cable 3, the resistance of ieaf cells to dehydration is 
jreater in drought hardened plants than in unhardened plants. Cells in the 
Leaves of unharderned plants die at lower temperatures in comparison with 
those withstood by celis in the leaves of hardened plants. 
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The soil in the experimental plots consisted of chernozem rich in nitrogen 


and potassium. The crops were usually given phosphorus fertilizer in the 
form of superphosphate (from 40 to 150 kg/ha). In some years nitrogen 
fertilizer was applied as ammoniumnitrate at a rate of 200 kg/ha. To check 
availability of mineral elements to the plants we determined the concentration 
of nitrogen, potassium, and phosphorus in the tillering nodes of the wheat 

at the beginning of the tillering and stem extension phases using Tserling's 


method (22). 


Table 3. Resistance of Leaf Cells to Dehydration and Their Capability for 
Withstanding Overheating in Hardened and Unhardened Rostovchanka 


Winter Wheat Piants 


Key : 
l. Year 
2. Plants 











Bpema rnGe- 
(1) (2) an £2€TOK Temnepartypa 
Toa Pactesus mpm 06€380- | ruéean, 
MYBAHHKHK 
( MHH 
1974 Hesakatennue ( »} 85 61 
Sakanennme (6 100 64 
1975 He3akanenHbe 90 65 
Jakarennbe 115 70 
i976 Hesakaaennme 90 63 
3akarennne 11S o 





3. Tame of death by 
dehydration, min 


Table 4. Concentration of Nitrates, Phosphates, and Potassium in the 
Tillering Nodes of Rostovchanka Winter Wheat (1976) 


(7) 
(8) 


(7) 
(8) 
Key: 
- Plants 


4. Lethal temperature, °C 


6. Hardened 








Unhardened 
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Pactesus 


(2) Koanvectso, 6aram 








wrtron | gokdhoe | xennel5) 





Hesakarennwe 
Javatennpe 


Hesakarennme 
JaxaAex nme 


»- Quantity, points 


- Phosphztes 


l 
2 
3. Nitrates 
4 
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- Potassium 


(6) @Oasa xymenna 


( ))@asa_ TpyOxosanns 


| 
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6 2 2 
pL a1 
6 3 4 
py) aye 


6. Tillering phase 

7. Unhardened 

8. Hardened 

9. Stem extension phase 








Both hardened and unhardened plants experienced a good supply of nitrogen 
and potassium (Table 4). In the early phases of development, however, 
hardened plants aSimilated phosphorus more intensively. This can apparently 
be explained by the bushier root system and by an especially active absorbing 
Surface on the roots of hardened plants. As the plants developed, phosphorus 
uptake by both hardened and unhardened plants increased. 


Soil moisture availability in fall and spring has a significant effect on 
Grain yield. As an example absence of precipitation in September 1970 and 
insignificant precipitation in the ‘first half of 1971 resulted in a dramatic 
decline in the wheat yield in 1971 (Table 5). However, the grain yield from 
hardened plants was 5 c/ha greater than that of unhardened plants due to 
the greater heat and drought resistance of the former. There was sufficient 
precipitation in 1974, which had a favorable effect on the yield of Loth 
hardened and unhardened plants; in this case the increase in yield from 
hardened plants was apparently the result of the stimulatory effect of 
hardening. A spring drought had an effect on the 1976 yield; in this case 
the higher resistance of hardened plants to a lack of water, which manifested 
itself especially significantly in the early phases of development, resulted 
in a dramatic increase in the yie14 of these plants (a 10 c/ha increment). 


Table 5. Grain Yield From Hardened and Unhardened Rostovchanka Winter Wheat 











Plants 
(1) (2) Ypome®. ura 
Pactenua j ] 

tovt rr. | ister. | tose. | tore er | 1978 6. 

| ' 
clesakatenHpie 3} | 74 KO 25,3 25,3 40,0 
JakarekKhne te 124 38,0 25.8 %.0 53.0 

| 
. Plants 3. Unhardened 
field, c/ha 4. Hardened 


stovskaya Oblast enjoyed a high yield of grain crops in 1978, which was 
favorable in terms of moisture availability. As we can see from Table 5, 


tne yield of Rostovchanka winter wheat was 40 c/ha. However, even when 
mo. sture availability was good the higher daily temperatures on Sal'‘skaya 
St ope were a limiting factor in formation of reproductive organs. 


nalysis of the 1978 wheat yield structure showed that plants hardened 
igainst drought were somewhat taller than unhardened plants (Table 6). 
heir bushiness was 15 percent greater; the number of ears per plant changed 
correspondingly. When the plants were hardened against drought, ear weight 
increased significantly (by 25 percent) due to an increase in length and 
jrain content. The grain yield was 13 c greater than from control plants. 














Table 6. Rostovchanka Winter Wheat Yield Structure (1978 Harvest) 
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Key: 
l. Plants 9. Weight of 1,000 grains, gm 
2. Unhardened 10. Stem length, cm 
3. Hardened ll. Ear length, cm 
4. Number of plants per m? 12. Weight of one ear, gm 
5. Number of stems per m¢ 13. Number of spikelets per ear 
6. Bushiness 14. Number of grains per ear 
7. Number of ears per m2 15. Weight of one ear of grain, gm 
8. Weight of grain per m*, gm 16. Yield, c/ha 


Noting the greater productivity of drought hardened plants, we wish to 
emphasize that hardening raises the yield by 20-30 percent. However, as the 
absolute value of the yield rises, the percentage ratio remains approximately 
the same, though the real increase in yield is significantly higher. This 


was especially noticeable in 1978, when the yield increment provided by 
hardened plants was 13 c/ha. 


It should be noted in conclusion that presowing drought hardening provides 


great possibilities for increasing the yield of plants grown in the country's 
arid regions. 
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[Text/ The growing economic and cultural relations with developing countries 
contribute to the import into our country of tropical malaria, which in pa- 
tients with a weakened reactivity of the body often takes a malignant course. 
Pregnant women are especially subject to the appearance of malignant forms 
of the disease, which is due to the changed reactivity of the body and to the 
immunological mechanisms arising during pregnancy (Ye. M. Tareyev; I. A. Kas- 
sirskiy and coauthors; Voller). Furthermore, it has been established that 
the “act that patients seek medical help late, physicians’ insufficient know- 
ledge of the clinical manifestations of tropical malaria, which is noted by 
a variable course, and their inability to interpret the data of epidemiolog- 
ical anamnesis lead to a delayed diagnosis and a late prescription of speci- 
fic therapeutic agents. This contributes to the development of intensive 
perasitemia in pregnant women, especially in the intervillous spaces of the 
placenta, which disturbs the normal development of the fetus and leads to pre- 
meture labor, miscarriages and intrauterine death of the fetus (M. V. Voyno- 
Yasenetskiy). In addition to the indicated causes, the severe course of 
tropical malaria during pregnancy is due to the drug resistance of Plasmodium 
falciparum (I. A. Kassirskiy and coauthors), which is confirmed by the pre- 
sented observations. 


Latient P., 35 years old, entered the clinic on 26 May 1976 on the third day 
f sickness. She fell sick on her way back from Africa (Togo), where she 
..ved for 2 years. She was subjected to mosquito bites, but avoided chemo- 
prophylaxis of malaria in the last 5 months in connection with her pregnancy. 


For 3 days from the moment of sickness she complained of chills, headaches, 
rheumatic pain in the joints and a temperature rise to 39°C. She took as- 
pirin. On the third day of sickness she felt worse, a hemorrhagic rash ap- 
peared on her skin and she lost consciousness. She was hospitalized with a 
diagnosis of meningoencephalitis. 
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When the patient was admittec to the ciin 
serious anc she was uncomscious. There was a hemorrhagic resh on the skin 
of her torso. The scleras were subicteric. The meningeal syndrome was 
pronounced. Leukocytosis wes 24,.09. During & further examination the ci- 
agnosis of meninzoencephalitis was not confirmed. Yellow skin, cyanosis of 
lips and nail bones, systolic murmur et “the apex of the heart and bleeding 
of gingivae and gums appeared on the fourth dey of sickness. An increase in 
the liver was noted. The pulse was 140 per minute and weak. The arteriel 
pressure was 130/70 mm Hg. Intrauterine death of the fetus was diegnosed. 


ic, her condition was extremely 


On the basis of the chilis et the beginning of sickness, shakes, increase in 
the liver, presence of Sauncice enc epidemiological anamnmesis the following 
Clinicai diagnosis was mede: tropical malaria complicated with cerebral 
coma, which was confirmed by the detection of P. falciparum in blood smears. 
Pathogenetic therapy, that is, intravenous administration of 5% delagil solu- 
tion, was prescribed. However, the patient's condition continued to wor- 
ser: Hb 5.9 2%, packed cell velume 18%, plasma potassium 2.5 meq/l, pH 7.06 
and BE 18 meq/l. On the basis of the lack of effect from the administration 
of delagil, quinine and quinoform were prescribed on the fifth day of sick- 
ness. Considering the increasing acidosis (pH 6.95, BE 23 meq/l and SB 7 
meq/1), respiratory alkalosis (pCO, 21.0 mm Hg) and hypoxie (pO. 65 mm ig), 
the patient was transferred to artificial lung ventilation. However, the 
therapy conducted proved to be unsuccessful and the patient cied at the end 
of the fifth day of sickness. 


The pathoanatomical -sxamination was as follows: anemia of internal organs; 
gray slate tint of the brain, yrchaet spleen and bone tarrow, hyperplasia of 
the spleen; edema of meninges; numerous suba: .chnoic petechial hemorrhages 
into the cerebellum ana substance of cerebral nemispheres, hezorrheges into 
the skin and femoral muscles; dystrophy of the myocardium, iiver and kidneys; 
20- to 22eweek precnancy. The fetus had a mass of 800 g with multiple coil- 
ing of the umbilical core anc numerous hemorrhages into the pia mater. 


Patient A., 2] years olic ; ne clinic on 7 May 1966 on the seventh 
day of sickness with the following diagnosis: Botkin's disease; l4-week 
pregnancy. She fell sick efter returning from Africa (Niger and Guinea). 

She did not have malaria in the past. She did not undergo chemoprophylaxis. 
The sickness began with chilis ard a temperature rise to 37.6°C. On the 
fifth day of sickness she notec darkening of her urine. She went to the doc- 
tor on the sixth day of sickness, when she noticec jaundice. When she was 
admitted to the ciinic, she complained of headaches, excessive weakness and 
nausea. Her temperature was 37.5°C. Her skin was yellow. Her liver and 
spleen were increased. An increase in direct anc indirect bilirubin, de- 
crease in cholesterol and 4 .arge mumber of P. falciparum were detected in 
the blood. Tropical maleria was diagnosed. During the eighth day of sick- 
ness the patient received °.5 ¢ of Ge.agil. However, by the evening her con- 
dition deteriorated sharply. The patient's temperature rose to 39°C and she 
lost consciousness. The diagnosis: malarial coma. Disintoxiceting, anti- 
inflammatory and dehydrating therapy with a simultaneous administration of 5% 
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Gelagil solution producec a positive effect amd vy the 10th day of sick- 
ness the patient was brought out from the comatose state. Jaundice was 
reduced, the _iver dGecreasec anc only isolated parasites at the ring stage 
were found in the blood. At the same time, phenomena of acute hemolysis 
developed, which served as the cause of development of acute renal insuffi- 
ciency. A spontaneous miscarriage occurreé on the llth day of sickness. 
Subsequently, oliguria was replaced with anuriea and azotemia increased, in 
connection with which the patient was transferred to the nephrological de- 
partment, where the phenomena of acute renal insufficiency were eliminated. 
She was discharged in a satisfactory condition 1* months after sickness. 


Patient R., 45 years old, entered the clinic on 10 April 1976 on the fourth 
dey of sickness. She fell sick 2 weeks efter returning from Africa (Kenya 
and Tanzania). She did not suffer from maleria. She did not undergo chemo- 
prophylaxis. On the thirc dey of sickness chills appeared and her tempera- 
ture rose to 39.4°C. She first went to the doctor on the fourth day of sick- 
ness and was hospitalized with a diagnosis of influenza. 


In the clinic, on the basis of periodically recurrent chills and shakes and 
the data of epidemiological sanamnesis, malaria was suspected. The diagnosis 
was confirmed by the detection of P. falciparum in blood smears. Treatment 
with delegil according to the generally accepted scheme was prescribed for 
the patient. On the fifth day of sickness the patient's condition worsened. 
Her temperature rose and a severe headache and weakness appeared. The next 
jay the patient’s condition became serious, she became inhibited, jaundice 
appeared and her liver increased. ‘She had thudding heart sounds. The pulse 
was 96 per minute and weak. The arterial pressure was 70/O mm Hg. The me- 
ningeal syndrome was pronounced. High parasitemia was detected in the blood. 


The cerebral form of tropical malarie and a precomatose state vere diagnosed 
in the patient. Along with a simultaneous administration of disintoxicating 
agents and diuretic, anti-inflammatory and cardiovascular preparations a 5% 
ielazil solution was administered. However, the patient's condition continued 
to worsen: Tonic convulsions of the extremities and motor excitation appeared, 
ninveal symptoms increased, an enlargement of the liver and spleen was noted 

end Seundice and anemia became aggravated. The number of malaria parasites in 
tne blood did not decrease, which attested to the resistance of P. falciparum 
to delagil. In connection with this quinoform was prescribed. At the sane 
time, rhecpolyglucin, prednisoione, secuxen and sodium oxybutyrate were ac- 
ministered te the patient. The patient’s condition improved gradually. Con- 
vilsions stopped, meningeal symptoms disappeared, the intensity of Jaundice 
ecreased and the sizes of the liver and spleen decreased. Plasmodia disap- 

eared from the blood on the third day of treatment with quinoform. Pangs in 
ne abdomen and a profuse uterine bleeding appeared subsequently. Seven- to 
eight-week pregnancy and a spontaneous abortion were determined. Curettage of 
the uterine cavity was performec. The patient was discharged in a satisfactory 
condition on the 22d day of sickness. 

















Patient T., 31 years old, entered the clinic on 12 August 1966 on the fourth 
day of sickness with the following diagnosis: influenza; 5- to 6-week preg- 

nancy. She fell sick after returning from Africe (Mali). She dia not suf- 
fer from malaria in the past. She underwent chemoprophylaxis irregularly. 
Sickness began with chills, a temperature rise and headaches. She *ook as- 

pirin. On the fourth day of sickness she went to the doctor and was hos- 
italized. 


When she was admitted to the clinic, her condition was serious. She corm 
plained of a severe headache and vomiting. She was excited and euphoric. 
Her liver and spleen were increased anc meningeal symptoms were pronounced. 
On the basis of the epider ological anamnesis and clinical observation trop- 
ical malaria and e precomatose state were ciagnosec. The diagnosis was con- 
firmed by the detection of a large number of P. falciparum in blood smears. 
Malaria attacks were stopped with the administration of 5% delagil solution. 
At the same time, plesmodie disappeared on the third cay of treatment. The 
patient’s condition improved subsequently. Disturbances in the course of 
pregnancy during this period of sickness were not noted. She was discharged 
on the twelfth day in a satisfactory condition. 


Thus, in the inécicated cases the disease of tropical meleria first appeared 
with the development of the cerebral form on the third to eighth cay of sick- 
ness. At the same time, in two women the course of the disease wus compli- 
cated by malarial coma and in two, by @ precomatose state. Observations 
showec that the severity of the process is connected with pregnancy stages: 
The more advanced the pregnancy stage, the more severe the disease. 


At the same time, the incorrect diagnosis by physicians, despite the fact 
<b t the symptoms of the disease developed soon after the patients’ return 
ron Africian regions where maleria is endemic anc the process of sickness 


began with the typical attacks of chills anc shakes, is noteworth 


In conclusion it is necessary <o stress the iack of chemoprophylaxis of mae 
larie in all the inéicated cbservatiorns, which also attests to the need to 
intensify sanitary anc educational work among individuals traveling to coun- 
tries unsafe as far as malaria is conc 


Conclusions 
l. In pregpant women, who contract tropical malariae for the first time, the 


jisease occurs in a melignant “orm, the severity of the course of the dis- 
ease depending on pregnancy stages. 


i. 


2. Considering the possible resistance of FP. Talciparuwna to deiagii, the 
treatmert of pregnant women during “he cnset of salignant forms of malaria 
should begin with quinine preparations. 

3. The fact that patients seex medical help iate and the iack of chemopro- 
phylaxis attest to the need to intensify sanitary anc educational work among 
individuals traveling to developing countries. 
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[Ttext/ In connection with the expansion of international economic and cul- 
tural relations with the countries of Asia, Africa and Latin America in the 
last decades imported tropical parasitic diseases assume great importance. 
The study of the characteristics of the clinical course of these diseases 
is an integral part of their prevention. 


More than 3,000 patients with various imported trepical paras’*ic diseases 
were under observation in the clinic of the Department of Infectious Dis- 
eases With a Course of Diseases of Tropical Countries of the University of 
People's Friendship imeni Patrice Lumumba. Various forms of malaria, mainly 
from the countries of Africa (‘about 70%) and Asia (28.5%), were diagnosed in 
400 of these patients, ancylostomiasis, in 600, schistosomiasis, in 143, 
filariasis, in 40, amebiasis, in 21 and polyinvasion, in 2,000. Observations 
of Soviet citizens, who returned from tropical countries, and of foreigners, 
who arrived from the countries of Africa, South-East Asia, the Near East and 
Latin America (mainly students at Moscow educational institutions), vere made. 


In patients suffering from malaria four forms of the disease were detected, 
that is, tropical, 3-day, 4-day and ovale malaria. As a result of individ- 
ual ch.noprophylaxis with moderr highly effective antimalarial chemical pre- 
parations during the stay in endemic foci the first manifestations of ovale 
malaria and 3-day malaria in a number of people often appeared 1 or 2 and 
even 3 years after their return from abroad. Usually, imported malaria in 
Soviet citizens occurs with pronounced clinical symptoms, while extreme var- 
fability of clinical manifertetions of the disease is observed in inhabit- 
ants of endemic foci with ecquired immunity to malaria ac a result of re- 
peated reinfections. It is ‘mportant to stress that in approximately two- 
thirds of the patients this disease occurs in the form of asymptomatic para- 
sitosis. 
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The course of tropical malarie in Africans and other native inhabitants of 
ndemic foci is usually lighter, with e less pronouncec temperature reaction, 
lesser frequency of chills, greater increase in the spleen (but not to vast 
sizes), frequent diarrhea (about 107), higher hypergemmaglobulinenie and ab- 
solute monocytosis (in 46%), ac well eas a more rapid arrest of paroxysms, 
during treatment with +-aminoquinoline preparations than in Soviet citizens. 


In ovale malaria (78 patients) paroxysms were recorded with a great constancy 
in the evening. The characteristic intermittent fever was observed frem the 
onset of the disease and « tendency toward a rapid spontaneous cessation of 
Tits, low parasitemie anc sometimes even isolated parasites in the prepara- 
tion was noted. On the whole, the course of ovale malaria was somewhat lighter 
than that of 3-dey malaria, but in a number of patients (in 30 out of 75) the 
disease was accompanied by severe chills, sweating, high temperature and se- 
vere headaches anc suscle pains. 


In 1956 Ye. M. Tareyey indicated that in the last decades the course of ma- 

charged considerably, primarily, in connection with the use of modern 
chemotherapy. With active, early administered therapy the classical triad 
(affection of the liver, spleen and blood forming system) is not so obliga- 
tory. This is also confirmed by our observations. As a result of early hos- 
piteliztation anc early treatmert the course of imported maiaria in the major- 
ity of patients was brief anc not serious with eo small and short-term increase 
in the liver and spleen, not ecutely pronounced anemie (2.3%) and normal e- 
rythrocyte sedimentetion rate in more then one-half of the patients (54.7%). 
At the same time, when the disease was diagnosed late (under azbulatory pol- 
ye ljeic conditions), isolated cases of severe, complicated forms of tropical 
maleria vith the development of malarial coma, malarial parenchymatous hep- 
ati is, severe hemolytic anemia anc so forth were observed. 


Alone with the high schizonticide activity of “-aminoguinolines & pronounced 
positive result of the use of steroid hormones (cortisone and prednisolone) 
in the treatment of severe, complicated forms of tropical malaria vas noted 
e.. forms of malaria, especially ovale malaria and 3-day malaria. Side 
e’fects from the use of schizonticice agents (skin itching, anorexia, nausea 
a discomfort), which quickly disappeared after the withdrawal of the pre- 
caration, were noted in 2.6% of the patients. During a severe course of ca- 
sarin, especially tropical ma.aria, it is most advisable to administer 4- 
aminoguinolines parenterally (intravenously or intramuscularly). 


;chistosomiasis in residents of tropical countries was detected only in the 
nic forms of bilharziasis (in 66), Manson's intestinal schistosomiasis 

in €1) or a combination of both these forms (in 8). In six citizens of our 
.ountry, whe fell sick, the course of the disease was manifested vith fever 

‘ the irregular or renittent type lasting from 3 to 5 weeks, chilis, sweat- 
img, headache, dyspeptic cisorcers ané hepatosplenomegaly. Cases of @ severe 
ourse of imported acute schistosomiasis with pronounced neurological distur- 
bances following the pattern of meningoencephalitis were described (V. I. 
Pokrovekiy and coauthors). 
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During the patients’ first visit ambulatory physicians, as a rule, diagnosed 
an acute infectious disease, ir connection with which the patients were hos- 
pitelized. However, curing the first blood examinations high eosinophilie 
was detected in the patients, which gave reason to assume that this was a 
parasitic disease anc, with cue regaré for the epidemiological anamnesis, to 
conduct a purposeful examination for schistosomiasis. 


For the most part typical symptoaus were noted in patients suffering fran 
chronic bilharziasis. For example, in genitourinary schistosomiasis heza- 
turia, primarily in the form of terminal hematuria typical for this case, 
occurred in 80% of the patients. However, dysuric disorders were noted only 
in 324 of the patients. In one-half of the patients suffering from intes- 
tinal schistosomiasis pains in the abdomen of varying nature and localiza- 
tion in combination with intestinal disorders were foremost in the clinical 
picture of the disease. In this forum of the disease an increase in the liver 
was noted a little more often then in genitourinary schistosomiasis--in 32% 
and 204 of the patients respectively. However, judging from biochenica) 
tests, hepatomegaly was not accompanied by disturbances in the liver function 
ever in the presence of clear signs of portal hypertension in two patients. 


Experience shows that iight or even subclinical { mms predominate in imported 
schistosomiasis. However, during endoscopic exasinations (cystoscopy, recto- 
romanoscopy and colonofibroscopy, especially in combination with biopsy) and 
in cases of an asymptomatic course of the disease changes characteristic of 
schistosomiasis were detected in the urinary bledd@or intestine. Therefore, 
we believe that, along with ovoscopic examinations, endoscopy cf the affected 
organs is of great importance for the diagnosis of schistosomiasis. 


Ancylostomiasis constitutes a considerable part of importec heliminthiases. 
In this case a light anc subclinical course of the disease, during which « 
combination of pein, dyspeptic anc asthenoneurotic syndromes without the de- 
velopment of anemia was observed, occurred in the overwhelming majority of 
tients. Signs of one of the indicated syndromes--peir (in 20%), dyspeptic 
\ebout 10%) and asthenoneurotic (about 5%) syndromes--predominated in some 
patients. The fact thet in « numoer of cases the fite_ike nature and locali- 
zation of pain simulate gastric and duodenal uicer, which sometines ieacs tc 
errors in diagnosis and, therefore, in treatment, is the characteristic of 
the pain syndrome in ancylostcaias(:. fter antiheiminthic therapy the pain 
syndrome, as @ rule, Cisappearec. Moderate anemia with a hemoglobin content 
within 9 to 10 g% was detectec only in 12.5% of tue patients. This is due to 
the composition of patients (primarily young men; and to the relatively low 
intensity of invasion in them. as well as to the conditions of rational high- 
grade nutrition. 


The examinations conducted by means ci intravital aspiration biopsy r (47 pae 
tients) with e subsequent histological and histochemical] study of small in- 
testines showed the presence of chronic jejunitis without an atrophy of their 
mucous membrane in = ients both with the manifestaticns of pain and dyspep- 
tic syndromes and with a subclinica: course of ancylostomiasis. At the same 
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time, signs of cisturbance in parietal cigestion were detected. Apparently, 
the changes in the functional ané morphological structure of smaii intestines 
are of a foca. nature. Therefore, parallelism between the detected changes 
and the clinical course of ancylostomiasis is not always observed. 


Tn all patients suffering from filariasis, among whom dipetalonemiasis and 
wuchereriasis precominated, the clinical picture of the disease corresponded 
to such in endemic foci (the patients--almost only foreigners--arrived from 
various countries of Africa, the Near East, India and so forth), but the 
course of the disease was mainly subclinical, whereas their severe and com- 
plicated (more often as elephantiasis) forms are observed in erdemic regions. 
At the same time, myocardiopathy, which should be considered the consequence 
of allergization in the helminthiases of this group, was detected in zany pa- 
tients. In dipetelonematosis, with which 5C to 60% of the population was af- 
fected in some regions of Africa, the clinical course of the disease was stud- 
ied poorly, because until recently the egent of the disease was considered not 
very pethogenic. .\t the same time, the allergic syndromewas disclosed in al- 
most all patients. Eosinophilia was its most frequent manifestation. The as- 
thenoneurotic syrtzome and hepatosplenomegaly were also noted. 


As elready indicated, polyinvasion with two or three types of parasites and 
more occurred in almost one out of three patients. For the gost part this 
dic not affect the severity of clinical manifestations mtarkediy and the in- 
tensity of the invasion was not high. However, when two forms of schisto- 
comiasis (intestinal and genitourinary) were combined, as a rule, clinical 
manifestations were more pronounced with the predominance of one of “he ine 
Sicatecd forms. An increase in the aliergic manifestaticus of the ciseuse was 
not*d when filariasis and strongyloidiasis were combined. Abdominal pain and 
dyspeptic syndromes were sore pronounced in such patients. 


Thus, our experience shows that under Moscow's conditions imported tropical 
liseaser--malaria, schistosomiasis, filariasis and ancylostomiasis--occur 


typically, but womewhat sore lightly than in epidemic foci, which is due in 
large teasure to the systematic dispensary observation of people arriving 
‘com foci endemic for this group of diseases, prompt diagnosis of the disease 


and rationel highegrade nutrition. 


PADVR Tow. ” 


SOPYRIG HT: “Sovetskaya Meditsina”, 1979 
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CHARACTERISTICS OF THE CLINICAL PICTURE AND TREATMENT OF CHRONIC BFUCELLOSIS 
ASSOCIATED WITE OPISTHORCHIASIS 
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[Article by G. F. Rogozenko ana K. G. Doroshenko, Department of Infectious 
Diseases With Epidemiology (Prof K. G. Doroshenko, head), Tomsk Medical In- 
stitute/ 


[Text/ Brucellosis occurring in West Siberia has certain clinical charac- 
teristics (K. G. Doroshenko and G. F. Rogozenko). The Ob'-Irtysh Basin is 
the largest focus of opisthorchiasis in the world (S. D. Titove and coau- 
thors and others). It is well known that therapeutic, skin and infectious 
diseases (bronchial asthma, peptic ulcer, dysentery, typhoparatyphoid dis- 
eases and viral hepatitis) often occur in individuais infected with helminths, 
have e more difficult, protracted and chronic course and lend themselves to 
treatment with greater difficulty as compared with those in noninvaded in- 
dividuais (T. P. Glashkina; D. M. Dalmatov and Yu. V. Ustyuzhanin; N. F. Zu- 
bova and N. A. Zubov; E. E. Zaykova; L. Ye. Brodov; M. S. Ivanyuk; N. V. Pro- 
dolobov and Ye. S. Belozerov; A. V. Lepekhin; N. P. Toropova anc coauthors, 
A. P. Kazantsev and others). 


There are only isolated reports on the combination of brucellosis with opis- 
thorchiasis (G. I. Alkhutova; K. G. Doroshenko and G. F. Rogozenko) and the 
problems of therapy of these forms of the disease have not been worked out 
sufficiently. 


A study of the clinical anc biochemicai characteristics of bruceliosis asso- 
ciate. with opisthorchiasis and substantiation of rational methods of treat- 
ing the "mixed" infection were the objects of this investigation. 


A total of 86 patients suffering from chronic brucellosis (38 men and 46 wom- 
en) aged 21 to 60, in 38 (44.2%) of whom Opisthorchis invasion was detected, 
were under observation. Brucellosis was diagnosed on the basis of anamnestic, 
epidemiological and clinical date and serological (Wright's and Huddleson's 
reactions) and allergic (Burnet's test) indices. In 70% of the cases the 
length of the disease did not exceed 3 years (table 1). Most (85.5%) 














patients hac whe primary-chronic form of brucellosis, which has occurred 
much more often in the last few years (I. L. Kasatkina, 1971 and 1972; Yu. 
F. Sherbak). G. F. Belov and coauthors explain this by the fact that, ow- 
ing to the light clinical manifestetions, patients seek medical help late 
and the true nature of the disease is not identified promptly. Out of the 
38 patients suffering from "mixed" brucellosis observed by us 16 (47.3%) 
received treatment (antibiotics and vaccine therapy) repeatedly, but it was 
not very effective--they had relapses after 3 to 6 months. A helmintholog- 
ical examination was not conducted in the observed patients earlier. 


Table 1. Distribution of Patients Suffering From Chronic Brucellosis 
According to the Length of the Disease 
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Cianges in the support-motor apparatus predominated in brucellosis (table 2). 
The following symptoms were noted in patients suffering from "mixed" bru- 
csllosis: indisposition, sweating, headache, fatigue, noise in the head, 
insomnia, increase in the sizes of the liver and gallbladder, pain in the 
right hypochondrium and focal affections of the support-motor system. The 
results of our investigations agreed with the data by G. I. Alkhutova, who 
observed 21 patients with chronic forms of brucellosis and opisthorchiasis. 
‘hanges in internal organs (liver and gastrointestinal tract) predominated 

in 14 patients, the locomotor apparatus was affected primarily in 5 patients 
and 2 patients had the mixed form. During an analysis of peripheral blood 
seukopenia (P<0.05 and 0.001) and a moderate increase in the erythrocyte sed- 
imentation rate were detected in patients suffering from brucellosis (table 
3). The blood of patients with the "mixed" infection had certain character- 
istics, that is, eosinophilia (P<0.01) and lymphocytosis (P<0.001). After 
treatment a tendency toward the normalization of the picture of white biood 


was notec in patients of both groups. This was especially pronounced in the 
“mixed” infection (P>0.1 and 0.2). 











Table 2. Main Clinical Symptoms in Patients Suffering From Chronic 
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Key: 
1. Symptom 4. Suffering from chronic 
2. %& of patients brucellosis 
3. Suffering from chronic 5. Headache 
brucellosis with opistor- 6. Fatigue 
chiasis 7. Noise in the head 














8. Insomnia 7. Increase in arterial pressure 





9. Poor appetite 26. Dilatation of heart borders 
10. Stabbing pain in the heart 29. Bradycardie 
ll. Pain in the loin 30. Tachycardie 
12. Pain in the right hypo- 31. Paresthesia 

chondriun 32. Fibrositis 
13. Arthralgie 33. Inflammation of inguinal 
14. Myalgia ligaments 
15. Sound of friction in the 34. Sacroileitis 

joints 35. Bursitis 
16. Sweating 36. Deforming spondylarthritis 
17. Subfebrile temperature 37. Cervical osteochondrosis 
18. Depression 38. Arthrosis 
19. Furred tongue 39. Arthritis 
20. Polyadenopathy LO. Pain along the course of nerve 
21. Increase in the liver trunks 
22. Increase in the spleen i. Lumbosacral radiculitis 
23. Pharyngitis 42. Adnexitis 
24. Bronchitis 43. Increase in the activity of 
25. Dullness of heart sounds Giastase in the urine 


26. Hypotonia 


The data of biochemicai investigations in patients suffering from chronic 
brucellosis are presented in table 4. At all the stages of investigation 
(before and after treatment, 1 year from the beginning of observation) there 
was &@ significant decrease in the level of albumins and of the albumin-glob- 
ulin coefficient (P<0.01 and 0.001). The content of a)-globulins was found 
to be increased (P<0.05) and normalization occurred after treatment (P>0.5). 
Lhe level of ap-globulins was also higher (P<0.01) and remained high after 
therapy (P<0.001), decreasing to the norm only 1 year from the beginning of 
observation (P>0.1). The indices of S-globulins (P<0.001, 0.001 and 0.02) 
were most changed anc did not have a tendency toward normalization. A mod- 
erate increase in the content of y-globulins was noted (P<0.05). 

In patients suffering from chronic mixed brucellosis the indices of protein 
metabolism retained the same pattern. However, deeper disturbances, as com 
rared with such in noninvaded individuals, that is, a high content of &-glob- 
ulins before and after treatment (P<0.02), a low albumin-globulin coefficient 
at all the stages of observation (P<0.01 and 0.001) and an increase in the 
activity of enzymes during the period of admission (P<0.01 and 0.02), were 
noted. 





Treatment was conducted by the ordinary method: cesensitizing and general 
restorative agents, vitamins, butadione, aspirin, physiotherapeutic proce- 
uures, corrective gymnastics and subcutaneous vaccine therapy. Antibiotics 
for reducing and eliminating the inflammatory process of the hepatobiliary 
system, spasmolytics, choleretics and chloxyl (0.06 g/ke 3 times a day for 
5 days) were used in the "mixed" infection. After dehelminthization drain- 
age of biliary tracts according to Dem’yanov and repeated probing were 
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carried out and choleretics and then short courses of vaccine therapy (six 
or seven subcutaneous injections) against the background of desensitizing 
and stimulating therapy end physiotherapeutic procedures were prescribed. 


Following treatment the condition of patients with concomitant opisthorchiasis 
improved after 22.2+1.9 days and without opisthorchiasis, after 10.3+0.73 
(P<0.001). The number of bed-days in the "mixed" group was higher than in 
noninvaded individuals (35.51.67 and 26.5+1.82 respectively; P<0.01). We 
observed four patients, in whom during e careful examination for opisthor- 
chiasis (ovoscopic examination of three portions of the bile and a threefold 
examination of the feces) eggs of helminths were not detected. These pa- 
tients did not have symptoms of affection of the gallbladder. However, dur- 
ing subcutaneous vaccine therapy the sizes of the liver increased and pein 
appeared in the right hypochondrium. During a reexamination of the bile 
Opisthorchis eggs were found. 


Remote observations (after 19 to 12 months) were conducted in 18 patients 
suffering from chronic brucellosis. Three patients had exacerbations with 
the following focal symptoms, that is, neuritis of the trigeminal nerve, 
lumbosacral radiculitis and arthritis of the hip joint. in chronic brucel- 
losis aggravatec by opisthorchiasis observetions were mace in 21 patients 
after 1 year and opisthorchiesis was revealed again in & (38.1%) patients. 
After treatment these individuals continued to consume dried and fresh"y 
salted river fish of the carp family. Six patients had exacerbations with 
the following focal symptoms: bursitis of the elbow joint, arthritis of the 
talocrural and hip joint and myositis of cervical muscles. A considerable 
increase in the liver was found in three patients. 


Thus, in patients suffering from the chronic form of bruceliosis the concom- 
itant Opisthorchis invasion is an aggravating factor contributing to exacer- 
bations and relapses of brucellosis. in this form additionsal affections of 
the liver, gallbladder and pronounced deviations in the protein and enzyme 
metabolism develop and the possibilities for specific pathogenetic therapy 

of brucellosis are limited. Eosinophilia and hyperenzynemia in petients suf- 
fering from chronic brucellosis can serve as indirect indices of the presence 
of concomitant invasion in foci of? opisthorchiasis. Detection among patients 
suffering from brucellosis of those inveded with Opisthorchis and their sub- 
sequent dehelminthization will contribute to the prevention of relapses and 
severe affections of the hepatobiliary system in the combined disease. 
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[Article by Prof Ye. V. Yermakov, R. L. Barskiy, G. P. Ostapenko and I. P. 
Dubrovina, Department of Therapy (Prof Ye. V. Yermakov, chief) of the Mil- 
itary-Medical Faculty for the Further Training of Physicians at the Central 
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Clinical Hospital No 29 imeni N. £. Bauman (L. A. Zatsarinskaya), Moscow 


{Text/ According to official statistical date, about 30 million people suf- 
fer from influenza and other acute respiratory diseases in the USSR every 
year. At the same time, the number of their disability days comprises 15 to 
20% of all the losses due to temporary disability. 


Pneumonia is a frequent complication of acute respiratory diseases and in- 
fluenza, especially curing the period of epidemic outbreaks. Among the pa- 
tients hospitalized in civilian mecical institutions this percent is higher, 
that is, from 7 to 65 (55.5 according to D. M. Zlydnikov and 25.8 according 
to V. I. Pokrovskiy and coauthors). 


v2 anelyzed the charecteristics of the course and treatment of pneumonias, 
which complicated the course of influenza during the period of epidemic out- 
treaks of 1975-1977. During that period 2,311 patients suffering from in- 
fluenza entered the clinic in January-March: 902, in 1975; 562, in 1976; 
547, in 1977. In Moscow, among the causative agents of influerza, influenze 
A virus (Victoria) predominated in 1975, influenza A> virus (Victoria), in 
1976 and influenzae B virus, in 1977. Grave and medium-grave forms of influ- 
enza were observed in 76% of those admitted to the clinic. Pneumonias were 
diagnosed in 532 (23.3%) patients: in 1975, in 2467 (27.3%); in 1976, in 121 
_21.5%) and in 1977, in 164 (19.3%). In 92 the disease occurred against the 
oackground of chronic pneumonia and 139 had concomitant diseases (ischemic 
heart disease, hypertension, diabetes mellitus and so forth). On the first 
day of sickness 12% of the patients were admitted, on the second and third 
iay, 25% and on the fourth to seventh day, 27%, whereas 23% of the patients 











were admitted 1 week after the onset of the disease. There vere 99 patients 
aged 14 to 25, 112 patients aged 26 to 40, 144 patients aged 41 to 60, 98 
patients eged 61 to 70 and 79 patients over the age of 70. There were 296 
men and 234 women. 


Pneumonias requiring the implementation of reanimation measures and inten- 

sive therapy were classified with extremely grave forms (61 patients). In 

100% of the cases these pneumonias were characterized by acutely »sronounced 
toxicosis (vomiting, delirium, spasms and severe headaches), cardiovascular 
insufficiency, tachycardia (more than 110 per minute) and acute respiratory 
insufficiency (respiration rate of more than 35 per minute). The body ten- 
perature was above 40°C. 


Pronounced toxicosis, respiration rate of 30 to 35 per minute, tachycardia 
of 100 to 110 per minute and fever above 39°C lasting more than 2 days were 
observed in greve forms of pneumonia. Moderately pronounced toxicosis, res- 
piration rate of 25 to 30 per minute, tachycardia of 90 to 100 per minute 
and fever up to 39°C lasting more than 2 days were detected in medium grave 
forms of pneumonia. Weakly pronounced intoxication with a respiration rate 
of up to 25 per minute, pulse of up to 90 per minute and s normal or subfeb- 
rile body temperature were noted in light forms of pneumonia. Such forms of 
pneumonia were frequent in 1975 and 1977. 


The frequency and manifestation cf individual clinical symptoms and roengen- 
Ological data in various forms of preumonia are presented in tables 1 and 2. 





A total of 55.4% of the patients had dry cough, 44.6%, wet cough and 52%, 
chest pains. Shortening of the percussion sound above the lungs was noted 

in 49.8% of the patients, bronchial respiration, in 29.3% and weakened res- 
piration, in 53.6%. Dry rales were heard in 69.4% of the patients, moist 
rales, in 50% and pleural murmur, in 8.6%. The maximum rise in the body tem- 
perature (above 39°C) was noted in 37.9% of the patients. With *he exception 
of four patients with abscessing pneumonia the high temperature ’sted less 
than 7 days, whereas in 10.7% of the patients the body temperature was normal 
during the entire time of their stay in the clinic. 


In 23 patients pneumonia was diagnosed clinically without a roentgenological 
confirmation. 


The following characteristics of the course of pneumonia during the period 
of epidemic influenza outbreaks of 1975-1977 were detected. Thus, pneumo- 
nias begun during the period of maximum manifestation of influenza took a 
more severe course than those occurring after the abatement of the clinical 
manifestations of acute respiratory diseases. At the same time, a high per- 
cent of extremely grave (11.4) ana grave (24.6) forms of pneumonia, a greater 
frequency (16.7) of the hemorrhagic syndrome (blood spitting, bloody sputum, 
nasal bleeding, hemorrhagic rashes and microhematuria) were noted. In pa- 
tients with extremely crave forms of pneumonia the hemorrhagic syndrome (in 
64%), acute vascular insufficiency (in i9.6%) and pulmonary edema (in 16%) 
were observed frequently. 
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Table 1. Frecuency of Clinical Symptoms in Patients Suffering Frox Pnewmo- 
mies During the First 3 Days of Hospitalization (at the Height of 
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Remark. Here and in table 2 the number of patients is in parentheses. 











Key: 
l. Clinical symptoz €. Hemorrhagic syndrome 
2. Form of pneumonia 9. Caterrhal phenomena on visible 
5. Extremely grave mucous membranes 
+“. Grave 10. Cyanosis 
5. Medium grave ll. Pulmonary edema 
6. Light 12. Collapse 
7. Total 13. Hypotension 
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Key: 


1. Localization of the pneuzo- 11. Superlobar 
nia focus 12. Midlobar 

2. Form of pneunonia 13. Infralobar 
3. Extremely grave 14. Radical 

4. Grave 15. Lobar 

5. Medium-grave 16. Sublobar 

6. Light 17. Macrofocal 
7. Total 18. Microfocal 
8. Right-sided 19. Interstitial 
9. Leftesided 20. Abscessing 
10. Bilateral 21. Pleuropneumonia 


Pnewnonias with obliterated percussion and auscultation manifestations of 
inflammatory infiltration of the lungs were noted in 27.2% of the patients. 
In connection with the fact that the symptoms of influenza and pneumonias 
were similar in many respects, before the roentgenological examination the 
differential diagnosis between influenza and pneumonias was erroneous in 12% 
of the cases. Weakly occurring pneumonia with few symptoms was observed in 
4] patients. These patients were admitted a week after being sick with in- 
fluenza and longer with complaints of general weakness, sweating and a slight 
hacking cough. Their body temperature was normal or subfebrile anc scanty 
physical date were noted. 


Right-sided infralobar pneumonias were most frequent in all forms of pneumo- 
mie. Usually, scanty physical date were observed in patients with radical, 
interstitial and roentgenclogically low-intensity “delicate” pneumonia foci. 
Bilateral, lobar, sublobar and large-focus pneumonias predominated in more 
severe cases. Pleuropneumonias were detected much more often (15%) roent- 
genologically than by auscultationof the pleural murmur (8.6%). Clinically, 
pneumonias with the same pneumonia focus in length during the period of an 
epidemic influenza outbreak took a more severe course as compared with pneu- 
monias outside an epidemic outbreak. Abscessing pneumonias were detected 
roentgenologically during the first 7 to 12 days after the beginning of in- 
fluenza. 


During a blood examination leukopenia (the number of leukocytes ranging from 
3,000 to 4,500) was noted in 6% of the patients and leukocytosis ranging from 
10,000 to 16,000, in 17%. A toxic granulation of leukocytes was detected in 
62% of the patients with extremely grave forms of pneumonia. An increased 
erythrocyte sedimentation rate was noted in 59% of the patients (in 42%, up 
to 30 mm per hour and in the rest, 30 to 60 mm: per hour), during 7 days, in 
19%, up to 14 days, in 54% and more than 14 days, in 27%. The value of the 
erythrocyte sedimentation rate, as well as the length of its increase, was 
correlated with the size of the inflammatory focus in the lungs. 


In sputum cultures (analysis was made before the use of antibiotics) Staphy- 
lococcus was detected in 40% of the cases, Streptococcus, in 10%, Proteus, 
in 20%, Escherichia coli, in 20%, nongemmating Candide fungi, in 7% and other 
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microorcanisms, in 15%. Am associetion of various microorganisms was noted 


in 20% of the cases. The high percent of detection of Candida funci in the 
Sputum is not«worthy, Sut there was no clinical picture of candidasis in 
these patients, in connection with which ordinary treatment with the use of 
antibiotics was giver. Characteristics of the clinical course cepending on 
the microflora detected in the sputum were not noted. In 60% of the cases 
the detected microflora was not sensitive tc most and in 40%, to all the in- 
vestigated antibiotics (penicillin, levomycetin, tetracycline, neomycin, 
monomycin and terramycin). Grave forms of pneumonia were connected etiolog- 
ically with viruses and Staphylococcus, which was confirmed when the mate- 
rial was taken directly ?rom preumonia foci for autopsies. 


Changes in the functions of external respiration and the acid-base equilib- 
rium depended on the severity of pneumonias and the presence of concomitant 
diseases. Only a Gecrease in the vital capacity of the lungs, Tiffeneau's 
test anc pneumotachometry of inhalation and exhaletion and an increase in 
the basal metabolism to 25% were noted in light and medium-grave forms of 
pneumonia. In grave and extremely grave forms of pnewsonia without concom- 
itant diseases respiratory insufficiency developed according to the hyper- 
ventilation type (in 47% of the patients pCO, was 26 to 34 m= lig). Metabol- 
ic acidosis was observed in 38% of the eases. In aggravated chronic pneu- 
monia respiratory insufficiency according to the hypoventilation type (pCO. 
was 45 to 62 mm Hg) was noted in 9% of the patients. Arterial hypoxemia 
was found in 66% of the patients with grave and extremely grave forms of 
poeunonia (#bO> reached 49 to 55%). 


Electro=- and mechanocardiographic examinations in dynamics were condéucted in 
3 patients with light and medium-grave forms of pneumonia. Pronounced de- 
euiden of waves Rez and - and in leads AVF with their normalization dur- 
ing recovery vas determined +h 33% of the patients curing an acute period of 
the disease. An increase in the wave F $. V. ¢ and decrease in the segment 

RS -- T were observed in 16% of the patfents’.” A considerable decrease in 
waves, especially in chest, Ili standard and aVF leads and crenuiation and 
wicerning of the ORS complex vere noted in 13% of the patients. Tachycardia 
enc bracycarcia were observec. <Aowever, before discharge, bracycardia vas 
detectec in 21% of the patients. 


Changes in the ECG indicated a dystrophic anc in @ number of cases inflan- 
matory effection of the myocardium (myocarditis) of toxic and viral origin. 


A decrease in the stroke (in 45% of the cases) and cinute (in 33%) blood vol- 
me was detected at the height of pneumoniae, which, in our opinion, was cone 
ected with the disturbance in the contractility o of the myocardius. This 

WAL indicate! by the decrease in the rate of ejection (in 67%), as well as 

in the pulee pressure (iP 414). 

The date cbtained indicate that hemodynamic cisturbances in pneumonia during 

the period of an influenza outbreak vere more pronounced than in bacteria. 

pneumonias without influenze. 
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The treatment of pneumonias was carried out in a complex and differential 
manner, depending on the severity of the course of disease and with due 
regard for etiology. Intensive therapy was given in extremely grave forms. 
The complex of therapeutic measures included the following: 1) 3 ml of 
anti-influenza gamma globulin intramusculerly every 6 hours during the first 
days of sickness. In extremely grave forms of the disease, in connection 
with the suppression of immunity, the prescription during the first days of 
sickness of a nonspecific stimulator of immunity--levamisole (levorotatory 
isomer of tetramisole)--in a dose of 150 mg per day during 3 to 5 days is 
promising in the treatment of influenza and influenzal pneumonias. In pro- 
longed or abscessing pneumonia the length of treatment with levemisole in 
the indicated dose can be increased to 1 month; 2) broad-spectrum antibio- 
tics (sigmamycin and ristomycin intravenously and so forth) and semisyn- 
thetic antibiotics (methicillin, oxacillin, ampicillin and ceporin). In ex- 
tremely grave forms of pnevmonia the intramuscular administration of anti- 
dbiotics is less effective, .ecause, as a result of the disturbec microcir- 
culation, they are poorly a sorbed and are deposited at the places of ad- 
ministration, where they are destroyed; 3) anti-staphylococcal gamma ¢lob- 
ulin and antistaphylococcal plasma intravenously during late periods of the 
disease (when, usually, the severity of the disease is connected with a 
staphylococcal infection); 4) high-moleculer compounds (blood plasma, al- 
bumin, polyglobulin, herodex, neocompensan, polyglucin and dextran) for the 
purpose of detoxication and for improving the microcirculation. At the same 
time, preference was given to the intravenous administration of hish-molec- 
ular compounds before the administration of the isotonic solution NaCi or a 
5% glucose solution, because in influenza, as a result of the increased per- 
mes>hility of vessels and the hydrophilic nature of tissues, the fluid es- 
capes from the blood channel and accumuletes in tissues, which aggravates 
the function of organs and in the most severe cases leads to brain or pul- 
monary edema. it is necessary to observe diuresis strictly anc accurately; 
5) glucocorticoids in pulmonary collapse and edema (125 to 250 mg of hydro- 
cortisone and 30 to 60 m of prednisolone intravenously) for no more than l 
or 2 days owing to the danger of suppression of the immunological resistance 
of the body during a longer treatment, which can cause the activation of a 
bacterial infection and contribute to the abscessing of pneumonia; 6) ¢lu- 
cose (40% solution) intravenously for purposes of dehydration; 7) cardiac 
glycosides (strophanthin and corglykon), diuretics (lasix and verospiron), 
stimulators of the re piratory and vasomotor centers (cordiamin and caffe- 
ine), oxygen therapy, correction of the acid-base state (intravenous admin- 
istration of a 4% soda solution in metabolic acidosis) and artificial lung 
ventilation in hypercapnia, when pCO. is above 80 mm Hg. Furthermore, symp- 
tomatic treatment, including broncho.ytic and mucolytic agents, expectorants, 
vitamins and so forth, were prescribed. 


The pathogenesis of the hemorrhagic syndrome in influenzal pneumonias is come 
plex. An increase in the permeability of vessels and, according to the data 
of some authers, the coagulopathy syndrome are important in its formation. 
During the onset of coagulopathy thrombocytes agglutinate, which leads to 

the formation of thrombosis, microembolization and microinfarcts. On the 











basis of this some authors (I. G. Danilyak) recommend that heperin be used 
in the treatment of these pnewnonias. We did not use heparin, considering 
the complexity and quick changeability of the coagulating properties of the 
blood in patients suffering from influenza, nor did we use aspirin, fearing 
the appearance of the hemorrhagic syndrome, especially on the part of the 


gastrointestinal tract. In hypertemie we edministered a 50% analgin solu- 
tion 


A total of 12 out of the 2,311 patients suffering from influenza died; 5 of 
them were under the age of 00 and were admitted more than 5 days after the 
onset of the disease. paageve the implemented therapeutic measures, usually, 
death occurred during the first day of stay et the hospital. Eight patients 
had «rave concomitant diseases, two of ther died as a result of an extremely 
grave endotoxic shock and two, as a result of acute respiratory insufficiency 
one to a subtotal hyperergic lung inflammation. During the autopsy of pa- 

ients who died in the first 10 days of sickness massive destructions of the 

pithelium of respiratory tracts and alveoli in combination with hemorrhagic 
oheunon rias were noted. In all patients who died during later periods of the 
disease lung abscessing was detected during an autopsy. 


Considering the great probability of a seco neery infection caused by staphy- 
lococci and of early abscessing, semisynthetic antibiotics were used in all 
patients from the first day, in connection with which lung abdscessing was not 
observed in any patient. Patients suffering from abscessing pnewnonia usu- 
ally entered the clinic 7 to 10 days after the beginning of sickness. The 
scheme of combined treatment also included sulfanilamides, quinoline ceriva- 
Sives, av acid, rutin, vitamin A and other vitamins, calcium gluconate, 
physiotherapy and exercise therapy. 
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Text/ Among the active methods of treating patients suffering from alico- 
holism, so-called sensitizers to alcohol, that is, agents creating intoler- 
ance to alcoholic beverages, occupy the leading place. Teturam (antabuse, 
disulfiram) is the most widespread. It has been used from the end of the 
1940's, In the last few years, however, the effectiveness of treatment with 
teturam has decreased considerably. Patients exaggerate the possibie side 
effects ana complications and only a negligible number of them succeed in 
undergoing prolonged supporting treatment with teturam. Other sensitizers 
to alcohol, such as metronidazole (trichopol) and nicotinic acid, are much 
less effective and their sensitizing effect is short-lived. Therefore, the 
search for and introduction of new sensitizing preparations into the prac- 
tice of treatment of patients suffering from alcoholism are urgent tasks of 
Clinical narcology. 


In 1973 L. K. Khokhlov, L. I. Popova, Yu. G. Manucharyan and V. I. Uglev, 
workers at the Department of Psychiatry of the Yaroslavl’ Medical Institute, 
first discovered the sensitizing effect of furazolidone (nitrofuran deriva- 
tive) used as an antimicrobial anda antiparasitic agent in the treatment of 
dysentery, typhoid fever, lambliosis, mycotic urethritis and other diseases. 
In its resorptive action furazolidone is an inhibitor of monoaminooxidase, 
with which, probably, its sensitizing effect to alcohol is connected, since 
other inhibitors of monoaminooxidase used ac antidepressants (nuredal and 

so forth) are also incompatible with alcohol intake, although their sensi- 
tizing effect is much less pronouncec. 


L. K. Khokhlov and coauthors (1973) treated 15 patients suffering from al- 
coholiem with furazolidone. The preparation was prescribed in doses of 0.05 
to 0.1 @ & times a day for 6 to 10 days. On the fifth to sixth and tenth to 
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eleventh days of treatment alcohoi-furazolidone tests were conducted, during 
which patients drank 20 to 50 ml of 40° ethyl alcohol in one or two intakes. 
In 12 out of the 15 patients alcchol intake produced a pronounced reaction: 
hyperemia of the skin of the face and of the upper part of the trunk, heat 
and choking sensation, spiitting headache, nausea, vomiting, weakness and 


% 


chills. The reaction lasted 5 to 7 hours after alcohol inteke. 


We treated 98 patients suffering from chronic alcoholism with furazolidone. 
A total of 71 of them were treated at the hospital and 27 were outpatients. 
All the patients were men aged 23 to 57. Most of them (75) were 35 to 50 
years old. The length of alcohol abuse ranged from 5 to 26 years. A total 
of 76 patients suffered from alcoholism for more than 10 years. A total of 
6 patients had the initial (first and first-second) stages of the disease, 
65, second stage, 19, second-third stage and 8, third stage. 


The overwhelming number of patients had concomitant diseases of internal 
organs and the nervous system, which are absolute or relative contraindica- 
tions for conditioned reflex therapy and alcohol-teturam tests. A total of 

15 patients had traumatic encephalopathy, 54, various somatic diseases (pep- 
tic and duodenal ulcer, first-second stage hypertension, atherosclerotic 
cardiosclerosis, mitral insufficiency, silicosis, hepatopathy, cystitis and 
In all cases the enumerated concomitant diseases were without any 
aggravation and with a sufficient compensation of functions. A total of 15 
out of the 96 patients treated with furezolidone received antialcohol ther- 
apy ‘or the first time, 34, for the second time and 49, for the third to 
sixth time. inpatients, before being treated with furazolidone, were detoxi- 
cated and given general restorative therapy for 7 to 10 days. Acute abdsti- 
nence states in outpatients were stoppec. in cases when patients sought heip 
without abstinence, furazolidone treatment began from the first visit and was 
combined with symptomatic agents (bromine preparations, valerians, mother- 
worts, tranquilizers, vitamins and so forth). 


foe Cane? 
a \ & we Wie . 


Furazolidone was prescribed internally in tables of 0.05 g~. During the 
first 2 or 3 days of treatment, to check the tolerance to the preparation, 
doses of 0.05 to 0.1 g¢ 3 times a Gay were used and, subsequently, at the 
most from 0.45 to 0.6 ¢ a dey in three or four intakes (3 to 4 tablets 3 to 
4 times a day). The course of treatment lasted from 12-14 to 16-20 days. 
The period was prolonged if the first alcohol-furazolidone reaction was ab- 
sent, or was not pronounced. After that the doses of the preparation were 
increased. The increase in the dosage and length of treatment, as compared 
with the date by L. K. Khokhiov and coauthors, is due to the fact that under 
these conditions alcohol-furazolidone tests were more pronounced and we did 
not observe significant side effects. 


Since the preparation is eliminated by kidneys, after its intake the urine 
acquires a bright-yeliow color. According to the change in the color of the 
urine it is possible to control the patient's intake of the preparation. In 
this respect furazolidone hes an advantage over teturam and metronidazole, 
whose intake by patients cannot be controlled. 
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Alcohol-furazolidone tests were given to 56 patients, of whom 53 were 
treated at the hospital and 5 were outpatients. Tests were conducted on 

the 10th to i2th and 15th to i7th cays o” treatment. Alcohol in the form 

of 40° ethanol was given to most patients in two intakes (40 to 50 ml and 
after 15 min another 40 ml; in all, 20 to 90 ml of ethanol). Only six pa- 
tients, who had a pronounced reaction after 10 to 15 min, were given eth- 
anol once and eight patients, whose reaction was weak, after 30 to 40 min 
were given a third portion of ethanol in a dose of 40 ml (total maximum dose 
was 120 to .30 ml). 





During the administration of small doses of furazolidone--0.45 g a day--two 
patients did not have an alcohcol-furazolidone reaction and three patients 
had a weakly pronounced reaction (insignificant hyperemia of the skin of the 
face and neck and complaints about the bitter taste of vodka). A pronounced 
reaction was observed only in one patient with vibration disease, silicosis 
and traumatic encephalopathy, who receivedea dose of 0.4 g of furazolidone a 
day. 


Subsequently, when the dose of furazolidone was increased to 0.6 or 0.8 ga 
day (0.15 to 0.2 g & times a day), in patients,to whom such doses of the 
preparation were prescribed immeciately, a pronounced alcohol furazolidone 
reaction occurred during the first test. 


The intake of the first portion of alcohol was accompanied by aversion to 
alcohol. Patients pointed to the unpleasant, bitter aftertaste of vodka. 
Hyperemia of the skin of the face and neck, a sensation of "heat" in the 
body, “cloudiness” in the head, “veil” before the eyes, heart beating and 
dyspnea occurred after 7 to 10 min. After 15 min patients were given the 
second portion of alcohol, which most of them, forcing themselves, drank 
with aversion. Some pointed to the unusual smell and taste of vockea and 
thought that something was added to it. Hyperemia of the skin of the face, 
neck and chest remained and edema of eyelids, injection of the scieras, a 
sense of pressure in eyeballs and dryness in the mouth were noted. The res- 
piration rate reached 30 to 35 per min and tachycardia, up to 90 or 120 sys- 
toies per min. 


In most patients (63) arterial pressure was lowered to 100/60 mm Hg and in 
S, very sharply, to 95/40-90/20-85/0 mm Hg. A rise in arterial pressure to 
170/100-200/105 mm He occurred only ia three patients during the aicchol- 
furazolidone reaction. 


Headache was a constant symptom. Usually, it was localized in the frontal, 
temporal or occipital region and was of a splitting and pulsating nature. 
Some patients had nausea and there were three cases of vomiting. At the 
height of the alcohol-furazolidone reaction the patients’ mouth had a spe- 
cific unpleasant smell resembling neither the smell of alcohol, nor the smell 
of acetaldehyde. 


7 











With a double intake of alcohol the elcohol-furazolidone reaction lasted 1 
to 2 hours, efter which the condition was normalized gradually and finally, 


after 5 to 6 nours. Ina number of cases indisposition and headache lasted 
much longer--up to 10 or i2 hours. 


In cases of acutely pronounced alcohol-furazolidone reactions in five pa- 
tients with a general serious condition and precollapse phenomena the con- 
dition was stopped with injections of mezaton, cordiamin, corglykon and 
vitamins and they were given oxygen. A positive effect from the adminis- 
tration of a 1% solution of methylene blue--20 ml on a 25% glucose solution 
("chromosmon"), which is an antidote for tissue poisons--was noted. After 
the test for 10 to 12 hours these patients had a sense of heaviness in the 


head and experienced drowsiness, dryness in the mouth and a strong aversion 
to alcohol. 


We presen it a history of the cisease with a description of the alcohol-fura- 
zolidone test. 


Patient 0., 41 years old. He entered the clinic of narcology eat the Moscow 
Scientific Research Institute of Psychiatry of the RSFSR Ministry of Health 

n 11 March 1977 and was discharged on 12 April 1977. He abused alcohol for 
more than 15 years. He consumec fortified wines and substitutes. Ina 
drunken state he was nagging and aggressive. ina postalcoholic state he 
suffered from headaches, weakness, heart beating, hand tremor, sleep and ap- 
petite ti. a ae and depression. He was treated for alcoholism four times, 
the last time in 1975. He took teturam. Two weeks after his discharge from 
the hospital he resumed alcohol consumption. He was hospitalized in the clin- 
ic on the insistence of his relatives. He entered in a drunken state, which 
WAS stopped by the ordinary complex of detoxicating agents. Pathology on the 
part of internal organs and the nervous system was not revealed. On the ninth 


day after admission the intake of furazolidone was prescribed: during the 
first 3 days 0.15 g a day and fron the "fourth day 0.6 g of the preparation a 
dey. The course of treatment lastec 1+ days and the alcohol test was made on 
’ ws i2th Gay. 


fore the beginning of the test arterial pressure was 105/75 mm Hg and pulse, 
80 per min and rhythmical. Initially, he was given 40 ml of ethanol. He 
noted a bitter taste than usually and felt a "lump" in his throat. After 5 
min slight hyperemia of the face and dryness in the mouth appeared, but the 
attraction to alcohol remained. After 10 min hyperemia of the face and neck 
intensified and he complained about pressing pains in the region of the fore- 
nead and fretfulness. Fifteen min after the beginning of the test arterial 

t ure was 120/90 mm He and pulse, 66 per min and rhythmical. He was given 
a second portion of alcohol amounting to 40 ml. He noted a very bitter taste 
of ethanol, drinking it with aversion, which remained subsequently, and felt 
a burning pain and “lump” in his throat. Hyperemia of the face and neck in- 
tensified considerabiy, injection of the scleras, painfuiness during the move- 
ment of eyeballs, heart beating ana dyspnea appeared and headaches increased. 
After 30 min severe puiseting pains in the temporal region appeared. A spe- 
cific unpleasant smell from his mouth was noted ana his mood was depressed. 














fter 45 min arterial pressure was 50/60 mm Hg and pulse, 120 per min 
hythmical. Pronounced hyper renia of the skin of the face, neck and trunk, 
& sensation of heat in hands and feet, pronounced dyspnea (up to 30 breath- 
ings per min), dryness in the mouth, severe headaches in the frontal and 
temporal regions and a feeling of heaviness in the occipital region were 
noted. 


After 1 hour hyperemia, heart beating and dyspnea decreased spontaneously. 
About 1% hours efter the beginning of the test negligible hyperemia of the 
face and neck, a feeling of heaviness in the occipital region and pronounced 
aversion to alcohol persisted and arterial pressure was 95/70 mm Hg and 
puise, 90 per min and rhythmical. nage the day following the test the 
patient had a slight headache and his aversion to alcohol continued. Hemo- 
dynamic indices were within the norm. A week after the end of the course 
of treatment with furazolidone the patient was discharged from the hospital 
in a satisfactory state. 


In the process and after the end of treatment with furazolidone patients were 
examined by a therapeutist and neuropathologist. Clinical biood and urine 
analyses were made. Pathological changes were not detected in a single case. 
Sanitation of the infiammatory focus and disappearance of leukocytes from the 
urine occurred in patients suffering from chronic inflammatory diseases of 
the urogenital sphere. 


Prolonged supporting treatment with furazolidone over a period of 3 to 6 
months was carried out under auburatory co néditions. The preparation was 
given in smaller doses--0.15 2 3 times a cay, 

for 10 to 12 days, after which its administrat 
to l2 days. 


is, 0.45 to 0.6 g a day 
on was discontinued for 10 


A total of 18 outpatients received combined supporting treatment: 015 to 
0.2 ¢ of furazolidone 3 times a day for 10 days, 0.3 to 0.5 @ of teturam a 


day for 10 days and 0.1 to 0.2 g of nicotinic acid 3 times a day on an empty 
riod of 3 to 4 months. No pathological changes 


ta) 


stomach for 10 days over a peri 


were detected during repeated clinical blood and urine analyses. 


We did not observe relapses of alcoholism during and after supporting treat- 
ment. Therefore, there are no deta on the length of the sensitizing effect 
during treatment with furazolidone. 


The observations made can be the basis for the foilowing preliminary con- 
clusions: 


1. Furazolidone is quite ar =e tive sensitizer to alcohol when a daily 
dose of 0.6 to 0.8 @ of the preparation is used Zor the active stage of 
r supporting treatment. The daily dose is 
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treatment and of 0.45 to 0.5 tf ox 
distributed into three or four intakes of the preparation during the day. 
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2. The preparation is toleratea weil by patients. It produces side effects 
(dyspeptic disorders and allergic reactions) only in rare cases. Contra- 
indications for its use are lesser than for the prescription of teturan. 


3. Aleohol-furazolidone tests occur more easily than alcohol-teturam tests, 
are not accompanied by severe cisorcers of the cardiovascular system and 
create quite a pronounced aversion to aicoholic beverages and their intol- 
erance. 


4+. The change in the color of the urine in the treatment with furazolidone 
makes it possible to control the patients’ intake of the preparation. 


5. Furazolidone can be recommenced for treating patients suffering from 
alcoholism in stationary narcological institutions and in treatment and 
labor preventive clinics, as well es under ambulatory conditions, both at 
the active stage enc at the stage of supporting treatment. 
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INSTRUMENTS AND EQUIPMENT 


SURGERY AIDED BY COMPUTER 
Kiev PRAVDA UKRAINY in Russian 13 May 79 p 4 


[Article by V. Chamara, correspondent for the RATAU [Ukranian Radio- 
telegraph Agency]: "The Scalpel Entrusted to EVM") 


[Text] Bent over the microscope, the surgeon carefully inserted the mini- 
ature forceps into the ear of the patient being operated upon. In a clamp 
barely noticeable to the naked eye was a polyvinyl chloride "bone": it was 
replacing the one damaged by illness. Still several elusive corrective 
motions and on the television screen placed nearby the signal flashed 
“optimum” -- the prosthesis is in its “own" place. And now a joyous ex- 
clamation from the patient: “Lhear, I hear!" 


These unusual operations for the restoration of hearing, during which the 
actions of the surgeon are being controlled by EVM for the first time in 
our country’s medical practice, have already become customary in the Pro- 
fessor A. I. Kolomiychenko Kiev Scientific Research Institute for Otolar- 
yngology. To the patient being operated upon here there was attached a 
special electronic system which se’ ved as an in-house computer center. 


“During the operation on the cochlea -- the primary hearing device of the 
inner ear -= minute electrodes are applied,” relates the director of the 
institute, Professor A. I. Tsyganov. "With their assistance special sen- 
sors detect the electrical potentials of the device -- its own form of 
reaction to incoming sounds, and through an amplifier transmit them to the 
computer center. Comparing these signals with its ‘memory’ -- the developed 
model of a healthy hearing apparatus -=- the computer immediately informs 
the surgeon concerning the condition of the parts being operated upon. In 
this manner, the doctor performs the operation not in the ‘blind’ as had 
been done earlier, but is guided by precise data. As the test showed, now 
those instances of ‘false’ temporary restoration of hearing due to the in- 
correct placement of -he prosthesis and other factors are e.iminated.” 


9082 
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iNSTRUNKNTS AND EQUIPMENT 


COMPUTERS IN MEDICINE 
Leningrad LENINGRADSKAYA PRAVDA in Russian 20 May 79 p 2 


[Article by 0. Dekopova: "The Doctor at the EVM [electronic computer] 
Console") 


[Text] Cardiological wards and clinics. A large number of people suffer 
from heart ailments! At the same this illness is very insidius: a sharp 
Strain and a crisis may occur unexpectedly. Usually it occurs at night. 
In order to avert a tragedy continuous automatic monitoring in specially 
equpped wards is necessary. A complex of equipment for such wards was 
developed by specialists of the Special Design Bureau for Biological and 
Medical Cybernetics (OKB BMIK) of the V. I. Ul*yanov (Lenin) Leningrad 
Electro-Technical Institute in cooperation with the staff of the chair 
for the Cardiological Center of Faculty Therapy of the ist Leningrad 
Medical Institute. 


This complex includes sensors which measure various parameters concerning 
the condition of the ill. The information comes to bedside monitors -- 
instruments on which it is reflected graphically and to the large console 
of the duty nurse upon the signal of the slightest deviation of any para- 
neter from strictly established acceptable limits. The reliability of this 
monitoring is guaranteed. 


This is only one of the large number of current operations being performed 
by scientists of the OKB BIMK and the Ist LMI [Leningrad Medical Institute]. 
The close cooperation between the cyberneticists and medics is not acci- 
cental: for the present day doctor it is necessary to place at his disposal 
he newest in electronics. In order for this to become a reality such an 
Tganization of medical research in which in a single laboratory both medics 
ad engineers are working together is necessary. They are laboring together 
while having reliable medical equipment. Such equipment, at the same time 
the most contemporary and varied, is being created here. 


A year ago at the LETI [Leningrad Electro-Technical Institute) party con- 
ference prospects for the collaboration of both engineering and medical 
Vuz's with an enterprise which specializes in the production of nzedicai 








equipment was examined. The question was discussed in particular by the 
party's Petrograd rayon committee. The result was a comprehensive inter- 
departmental program of work towards the future development of public 
health in Leningrad. The participants in this agreement were LETI, the 
Ist LMI and the “Krasnogvardeyets" Production Association. Here, although 
yet on another scale, there was a directly beneficial impact on the exper- 
ience of the participants in the construction of the Sayano-Shushenskoy 
GES which was approved upon the initiative of the CPSU Central Committee. 
The management of this comprehensive program has been assigned to the head 
of the chair for Biomedical Electronics and Environmental Protection for 
LETI, the Chief Designer for the OKB BIMK, Professor V. V. Akhytin. 





The agreement has been in effect for nearly a year. An equipment complex 
for cardiac wards is only one of the substantive resutls of tnis agree- 
ment. And here is another example. Specialists of the OKB BIMK in coop- 
eration with the staff of the State Institute for the Development of Phy- 
Sicians (GIDUV) collected 3400 cases of human illness carrying domestic 

or industrial trauma and with the aid of EVM performed their analysis and 
revealed the primary characteristics. On this basis, a table was developed 
which permitted with a significant increase in accuracy the prognostication 
of the condition of a patient literally hour-by-hour. Would it be possible 
to successfully deliver a victim to any hospital for an emergency operation 
and the very measures necessary for immediate action would be right in the 
"First Aid" machine? An agreement has already been concluded with the 
leadership for “First Aid" concerning the practical application of this new 
technique. 


Presently noncontact sensors based on the most modern achievements of physics 
and technology are being developed in the OKB BIMK. These developments, just 
as for the constant monitoring equipment, are being created taking into ac~ 
count the technology and capabilities of “Krasnogvardeyets" LPO (Leningrad 
Production Association), under the constant observation of its specialists. 
This will allow the association in the near future to begin mass produc- 
tion of five types of the newest technology, including an instrument for 
noncontact body temperature meaSurement and an entire equipment complex 

for intensive care wards. 


The Leningrad Cardiological Hospital No. 3 is one of many therapeutic in- 
stitutions inthe city. Presently a computer center is being created here 
which for the time being is the only one in Leningrad which is not opera- 
ting in an institute or a clinic, DdDUt in @ normal city hospital. The EVM 
installed here will store in their “memory” the analytical results of thou- 
sands of cases of people sufiering myocardial infarct, as well as inter- 
pret electrocardiogram data and forecast the development of complications, 
recommend methods for future medical treatment and determine the possibility 
for rehabilitation -- that is the total convalescence of a cardiac patient. 


The necessary technology for this complex is being provided by the OKB BIM. 
In addition to the participants in the agreement, a considerable amount of 
help in equipping the hospital is being offered GIDUV and the Leningrad 
Institute for Experimental Medicine. 
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And all that hes been named far from limits the wide circle of questions 
which have been encompassed by the agreement. Unusual systems such as an 
automated polyclinic with a computer center, a specilized "First Aid” 
machine which has telemetric communications with a resuscitation center, 
aheart rythmn analyzer based on a micro-EVM and many others are also being 
created. 


And here there arises yet another complex question. The course taken is 
such that even in the comparatively near future ordinary hospitals and 
polyclinics will become the possessors of the newest technology. but for 
this there is a requirement for many specialists of a new kind -- engineers 
with medical knowledge and doctors with engineering-technical training. 


The Vuz's -- the participants in the agreement -- are already working in 
this direction. At the chair of the LETI Biomedical Electronics and En- 
vironmental Protection the students are being actively drawn towards work 
with medical equipment. At the "“Krasnogvardeyets" LPO they are undergoing 
technological and undergraduate training. At the Ist LMI in a large nua- 
ber of chairs student medics and LETI trainees are working together. Be- 
ginning next year the plan is to broaden and more fully include the sub- 
jects for the comprehensive program of the agreement in the scientific 
research work of the students. At LETI two student groups are studying 
medicine. Also proposed for next year is the initiation of cross training 
for engineers and doctors on the principles of medical instruzent building. 


Today we can already evaluate by virtue of the efforts of the participants 
of this comprehensive agreement, of those who have undertaken this very 
difficult, but so necessary, business. For those who have already success- 
fully made the first brave steps, not only in the solution of anumber of 
scientific-technical questions, but also in overcoming several bureaucratic 
obstacles. Thus, the first steps have been made -- and what about the 
future? How will the future fate of this valuable initiative take shape -- 
will it receive universal support? 


In spite of ocassionally met cifficuities, there is a basis for optimism. 
The agreement, initially originating in the Petrograd Rayon, has quickly 
found supporters. At the present time tens of enterprises, organizations 
and educational institutions, among which are the “Izmeritel’” pliant, the 
"Svetlana" association, GIDUV, the Military-Medical Academy, Leningrad 
University and many others are actively cooperating with the initiators 
of this comprehensive prograz. 


iis attests to the fact that this new, promising undertaking is gaining 

rer more active devotees and an ever widening circle of specialists who 
are becoming aware of the need and mechanisms for these innovations. And 
this means that this comprehansive interdepartmental program will facili- 
tate the development of public heaith throughout our city. 


CSO: 1863 
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UDC 615.212.7.07:575 


GENETIC CONTROL OF THE SENSITIVITY OF EXPERIMENTAL ANIMALS TO NARCOTIC 
SUBSTANCES 


Moscow USPEKHI SOVREMENNOY BIOLOGII in Russian No 2, 1979 pp 199-214 


[Article by A. I. Mayskiy and N. N. Vedernikova, Second Moscow State 
Medical Institute imeni N. 1. Pirogov] 


[Text] Recent findings on the role of genetic factors 
in regulating the sensitivity of an organism to opiates, 
barbiturates and alcohol are presented. The extent of 
the participation of metabolic systems and the receptor 
apparatus of the central nervous system in determining 
narcotic susceptibility is analyzed. Experimental 
approaches are considered for developing marker gencs 
to estimate the individual response of an organism to 
the administration of substances which cause a narcotic 
dependence. Findings on the nature of the inheritance 
of sensitivity to single and chronic administration of 
barbiturates, opiates and alcohol are generalized. A 
hypothesis is formulated on the common genesis of 
toxicomanias. 


Clinical observations and experimental studies in the field of pharma- 
cology single out the role of the individual susceptibility of an 
organism in the development of toxicomanias. In the human population and 
in various animal species the time required for the development of a drug 
addiction varies greatly. This dictates the necessity for research 
directed at the factors responsibie for resistance to a given group of 
compounds or, conversely, for increased sensitivity to them in higher 
animals and man. 


Experimental tree’ . ‘f this problem can be divided into two areas: 
1) the study of . 13 determining the rate of metabolism of a com- 
pound, including tie ect of externai environmental factors and 


2) analysis of the innu.e variability of biological complexes in the 
central nervous system which mediate the narcotic effect. Actually, the 
pharmacological responsiveness of experimental animals to the considered 
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group of preparations depends mainly on factors such as age, S€x anc con- 
ditions of activity including feeding, air temperature, group or isolated 
housing, etc. Sut even when differences in experimental organization are 
eliminated and the biological models are standardized through the use of 
inbred animals, differences remain between the responses of strains 
within a single species. It is established that the type of suscepti- 
bility (high or low) to narcotics is genetically determined and perhaps 
caused both by the level of enzymes which metabolize xenobiotics and by 
the sensitivity of the central nervous system. The resulting inter- 
action of these central and peripheral processes principally determines 
the basal level of physiological response to administration of a narcotic 
compound. This indicator is constant when determined in standard condi- 
tions and is characteristic for homozygotic animals within a single 
species. 





The type of inherited response to single and repeated administration of 
narcotics predetermines the existence of isoenzymes or quantitative 
variations in the content of proteins playing a key role in the forma- 
tion of the primary pharmacological response. Consequently, this sug- 
gests the presence of biological markers which carry information on the 
constitutional susceptibility to a certain group of compounds. 


In this literature review an analysis is presented of the genetic 
mechanisms which control the sensitivity of experimental animals to 
opiates, barbiturates and alcohol. 


Variations in the Response of Inbred Mice to Barbiturates 


In the 1950's researchers turned their attention to the different 
responses of certain mouse strains to barbiturates widely used in 
experimental work for creating narcosis. The main pharmacological 
criterion used at that time to classify responses to the administration 
of soporific preparations was the righting reflex. To a sufficient 
evtent the loss and recovery of this reflex objectively reflects the 
beginning and end of the period of narcotic sleep. Table i shows data 
om the variation of hypnotic response when inbred (strains 1-10) and 
non-inbred (11 and 12) mouse strains were injected with 125 mg/kg 
hexobarbital (Jay, 1955). Marked differences of the hypnotic response 
to another barbituric acid derivative--pentobarbital--were described in 
strains C5/73L and C3H, with the latter being distinguished as most 
cesistant (McLaren and Michie, 1956). But it was shown that for compari- 
on ot results obtained when different preparations are used on geneti- 
cally homozygous animals it is necessary to consider the metabolic 
.tansformations of these substances in the organism. it is well kaown 
that barbituric acid derivatives are typical inducers of liver mito- 
chondrial enzymes which metabolize foreign compounds (Archakov, 1975). 
in this respect certain barbiturates serve as substrates themselves. 
But the inducing ability and the rate of hydroxylation of a preparation 
dissociate. Thus, hexobarbitol is only a substrate; phenobarbital is a 

















more powertul inducer but relatively less metabolizable, and sodium 
barbital (a moderate strength inducer) is practically not metabolized 
by these enzymes. The level of microsomal hydroxylase in the liver 
varies for different mouse strains. The difference in the barbiturate 
induction of enzymes has a qualitative as well as quantitative nature, 
since different forms of cytochrome P-450--a terminal oxidase which 
oxidizes xenebiotics--are induced in genetically inhomogeneous mice 
(Haugen et al., 1976). Interstrain differences in the cytochrome P-450 
content and in the corresponding rate of barbiturate metabolism can 
substantially alter data on the susceptibility of animals to these 
preparations. The study of criteria such as the rate of soporific 
metabolism and their level in the blood and brain during awakening made 
possible a more precise determination of the nature of the genetic con- 
trol of barbiturate sensitivity. I¢ was stown that the barbiturate 
concentration in brain tissues during aiakening can be considered one of 
the most important parameters. This indicator clearly correlates with 
the duration of the narcotic sleep of experimental animals. Non-inbred 
mice with identical hypnotic responses to a soporific have identical 
levels of the preparation in the brain (Jori et al., 1970). A number of 
other studies showed a dependence of the sleeping time on the brain 
soporific concentration, which was determined in the end by the rate of 
barbiturate metaboli-m (Grieg and Mayberry, 1967; Mitoma et al., 1967; 
Nordhoeck, 1968; Kato et al., 1969). 





Table 1. The Sensitivity of Various Mouse Strains to Hexobarbitol 











Number of Sleeping Number of Sleeping 
experimental time experimental time 
Strain animals (min) Strain animals (min) 
AL/N 25 48.44 C57BL/dTN 25 31.93 
DBA/2JN 64 46.83 C3H£B/HeN 30 22.02 
A/HeN 27 41.25 BRSUNT/N 26 18.34 
BALB/cAnN 63 41.25 SWR/HeN 38 18.08 
C57BL/HeN 29 32.52 CFW 32 46.43 
C57BL/6JN 37 32.56 SWISS 47 43.39 


An analysis of the sensitivity of mouse strains C57BL, BABL/c and 129J 
concerning the level of microsomal metabolizing enzymes showed that in 
C57BL mice there was a greater metabolism of the preparation in microsomes 
and a shorter sleep duration than in mice of other strains. An inverse 
correlation was observed be.wsen these last two parameters (Catz and 
Yaffe, 1967). A group of intrastrain factors which can modify the 
response of an animal to soporifics particularly stood out: age, sex, 
feeding and the level of sex hormones (Westfall et al., 1964: Catz and 
Yaffe, 1967). Apparently, the influence of environmental factors and 
differing experimental conditions can explain the conflicting data 
obtained in different laboratories for animals of the same strain. Thus, 
Vessel (1968) characterized strains C57BL/6, A/LN and DBA/2N as 
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barbiturate sensitive and strains BALB/c and C3H/HeN as barbiturate 
resistant. These researchers dic not find a relation between the sieep- 
ing time and the brain hexobarbital content. In their opinion the 
activity of hexobarbital hydroxylase is one of the primary causes of 
interstrain variations of the pharmacological effects of barbiturates. 

But it was shown impossible to postulate that the rate of barbiturate 
degradation underlies inbred differences of sensitivity to them. Certain 
experimental data exist which do not fit in a metabolic scheme. Thus the 
administration of neurotropic preparations such as amphetamines to animals 
changed the duration of pentobarbital sleep without affecting the rate of 
barbiturate metabolism or its concentration in brain tissues (Jori et al., 
1970). This phenomenon is apparently similar in genesis to the latent 
hypersensitivity of animals to barbiturates, for which the influence of 
metabolic processes was completely excluded (Aston, 1966). These facts 
demonstrate the role of the sensitivity of the central nervous system in 
the pharmacological response of an organism to barbiturate administration. 
In rat experiments no relation was found between the sleeping time, the 
hexobarbital and pentobarbital levels and the activity of liver metabolic 
enzymes (Roberts et al., 1970; Steverson and Turnbull, 1970). 


Studying the sensitivity of different mouse strains to hexobarbital, 
Halevy et al. (1974) used two inbred strains (BSVS and BRVR) which 
learly differed with respect to biochemical and immunological parameters 
ind in pharmacological response to barbiturates. These strains were 
correspondingly designated barbiturate sensitive (BSVS) and barbiturate 
resistant (BRVR). The regional distribution of JH-hexobarbital in the 

iin, its concentration during awakening and the variation of the rate 
of its metabolism in liver microsomes did not show any strict reiation 

T 


the ba diturate response. his permitted the authors to conclude that 
there are genetically controlled cifferences in the sensitivity of the 
entrai nervous ste to these compounds. 
present it is difficult to determine to what extent hereditarily pre- 
jetermined barbiturate susceptibility as studied by the hypnotic response 
reflect the tendency toward repeated use which develops in patho- 


logical cas°s. The hypothesis proposec by Haievy and coauthors about 
the existence of a common biological rechanism which determines the 
susceptibility of an organism to a number of foreign influences including 
ins, microbes and viruses assumes these agents interact with general 
eceptors. Critical analysis of this assumption is difficult because of 
absence of concrete data on specitic barbiturate receptors, although 
theoretical necessity of their existence was discussed long ago 
pvergeyev et al., 19/3). 


for tne pathogenetic mechanisms of barbituratomania and opiomania, the 
presently available data does not completely exclude or support a common 
patn to the development of psychological and physical addiction to these 
substances. But it was recently shown with the immunofluorescent method 
that the greatest accumulation of barbiturates occurs in the limbic region 
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of the brain (Pertschuk et al., 1976). In connection with this it is 
important to note that the limbic system plays an essential role in the 
realization of morphine'’s narcotic effect (Snyder, 1977). The concen- 
tration of opiate receptors in this region of the brain is one of the 
highest, and while the direct competition of barbiturates for specific 
morphine receptors was not observed in vitro (Pert and Snyder, 1973), 
we cannot exclude the possibility of a mediated physiologically conm- 
bined interaction of these two classes of narcotic substances in the 
central nervous system with common effector mechanisms. This possi- 
bility is indirectly supported by the fact that the specific morphine 
antagonist naloxone, which blocks oplate receptors, can delay the onset 
and reduce the duration of sleep caused by intraperitoneal injection of 
35 mg/kg pentobarbital. In addition, naloxone antagonizes toxic doses 
of barbiturates (Fuerst et al., 1977), increasing the LD59 from 59.0 to 
101.1 mg/kg. This makes possible its use in clinical practice as an 
effective agent for barbiturate overdoses. The identification of gen- 
eral effector mechanisms will in the future permit elucidation of the 
biological processes responsible for the development of polynarcomanias. 


The problem of the inheritance of barbiturate sensitivity has not been 
sufticiently studied, and meanwhile it is difficult to make unequivocal 
sonclusions. Comparison of the response of Fi-hybrid and parental mice 
of the C5/7BL (resistant) and C3K (sensitive) strains in early studies 
made it possible to explain the inheritance of sensitivity to the 
soperific effect of barbiturates (McLaren and Michie, 1955). Later, 
using F)-hybrids from the interbreeding of BALB/c females (resistant 
Strain) with AL/N and DBA/2N males (both aighly sensitive strains), 
Vessel (1968) observed inherited types of responses in the sleeping time 
and the hexobarbital hydroxylase activity of the liver. The response of 
Fi-hybrids was intermediate between the responses of the sensitive and 
resistant parents. Offspring from the backcrossing of AL/N and DBA/2N 
mice showed a longer sleep duration and lower activity of hexobarbital 
hydroxylase in comparison with the parental strains. This can be con- 
cidered evidence for partial dominance with possible additive gene 
interactions. 


It is known that the sensitiviti the soporific and toxic actions of 
barbiturates dissociate. Nevertheiess, the nature of the inheritance of 
a response to a toxic barbiturate dose is of definite interest. Diallelic 
crossing of BALS ‘low mortailit mice with C57BL (high mortality) mice 


showed a dominant, non-sex linked inheritance of low toxicity (Katz and 
Yaffe, 1967). It is possible that the type of inherited sensitivity to 
soporific doses of barbiturates, unlike the survival characteristics 


when toxic doses of a preparation are administered, is partialiy dominant 
in some strains and recessive in others. improvements in the methods of 
recording the hypnotic re ise inima ind standardization of the 


testing conditions in different laboratories will permit the mechanism 
of the inheritance of various barbiturate effects to be more accurately 
defined in the future. 














Inbred Differences in the Sensitivity of Rodents to Opiates 


The most generally used pharmacological tests for determining the sensi- 
tivity of experimental animals to a single administration of opiates are: 
1) the analgesic response to painful thermal, mechanical or electrical 
stimuli as measured by tail flick, licking of the paws and vocalization 
(Valette, 1974); 2) locomotor activity recorded in special chambers with 
the use of a photocell or contact breakers built into the floor of the 
cage (Oliverio et al., 1973). Recently, an amplification of LKB Animex 
instruments was obtained with the use of a resonance circuit. These 
instruments made it possible to determine and graphically record the type 
of activity and the relative amount of movement in the control and experi- 
mental animals. Animal responses are generally estimated by a combination 
of results obtained from the first and second types of tests. This is 
connected with the fact that morphine-induced locomotor and analgesic 
activities are determined by different neurochemical mechanisms (Cheney 
and Goldstein, 1971). 


Experimental studies with C57BL/6, BALB/c, DBA/2, A/J, ICR, Swiss and C3H 
mice demonstrated sharp differences in both types of morphine sensitivity 
(Oliverio, 1974; Shuster et al., 1975b; Brase and Samath-Khana, 1976). 
According to the motor test C57BL/6 mice were shown to be more sensitive 
to morphine than BALB/c mice, and the DBA/2 strain was characterized as 
absolutely resistant both to morphine and to other narcotic analgesics 
(Santos et al., 1972; Oliverio and Castellano, 1974). The characteristic 
response of the mice depended on the dose of the preparation and the time 
after its introduction. Thus, when a small dose of morphine was adminis- 
tered (5 mg/kg intraperitoneally) the locomotor activity of C57BL/6, 
BALB/c and DBA/2 animals was either reduced or increased very insignifi- 
cantly. Increasing the dose to 20-30 mg/kg substantially heightened the 
motor activity of sensitive mice (C57BL/6 and BALB/c) but did not change 
the response of the resistant strain (DBA/2) (Castellano and Oliverio, 
19/5; Eideiberg et al., 1975). 


Genotype dependent differences in the behavioral tests were noted in 
experiments where rats were injected with morphine, but an opposite 
response was characteristic for these animals, namely a reduction of 
the spontaneous locomotor activity when large doses of morphine were 
idministered and an increase of this indicator against the background 
of a small opiate dose (Holtzman, 1976; Oka and Hosoya, 1976). 


‘fhe mobility of intact animals differed in almost all examined strains, 
‘ith mice of the C57BL/6 strain, which had the greatest initial locomotor 
activity, giving the greatest morphine response according to this test 
\Eidelberg et al., 1975). The dynamics of motor activity after admin- 
istration of increasing doses of morphine had the same tendency, varying 
ouly quantitatively. In a graphical representation the curve of locomotor 
change for BALB/c and C57BL/6 mice had a monophasic character with a peak 
at 7/5 minutes after administration of the preparation. The greatest 














differences between the sensitivity changes of these strains were located 
in the 60-90 min interval (Shuster et al., 1975c). 


Genetically controlled sensitivity of mice to the anesthetizing effect of 
morphine was shown in strains BALB/c, C57BL/6 and DBA/2. Despite the 
close values of the latency period of pain sensitivity in intact animals 
of these strains, the response to narcotic administration varied sharply 
when the hot plate method of determination was used. The analgesic effect 
of morphine increased in all strains when the narcotic dose was increased 
from 5 to 10 mg/kg, the greatest change occurring in BALB/c mice. With a 
20 mg/kg dose the responses of BALB/c and DBA/2 mice became equal. The 
response of C57BL/6 mice increased proportionally to the narcotic dose, 
but at maximum it was substantially lower than for BALB/c and DBA/2 mice 
(Castellano and Oliverio, 1975). 


Electroencephalographic studies conducted on mice with electrodes 
implanted in the cerebral cortex revealed changes of the electroencephalo- 
gram in C57BL/6 mice but not in the DBA/2 strain. Septal lesions sub- 
Stantially reduced the analgesic response in animals of both strains but 
did not affect the electrical and motor activity of C57BL/6 mice. These 
tindings, on the one hand, support a genetic determination of the 
electroencephalographic changes. On the other hand they point to a 
participation of the septal region in morphine induced analgesia but not 
in locomotion (Oliverio, 1975). 


In this way the combined use of pharmacological tests for studying the 
responsiveness of animals to the locomotor and analgesic effects of 
morphine did not show clear regularities in the type and dynamics of the 
response of certain mouse strains. More pronounced differences were 
shown in strains C57BL/6, DBA/2 and BALB/c. Thus, C57BL/6 mice, which 
were more sensitive to the stimulating action of the narcotic with 
respect to motor response, were shown to be resistant to its anaigesic 
effect. Inverse correlations were observed for DBA/2 and BALB/c mice. 
Similar findings were obtained with other opiates including heroin 
(Castellano et al., 1976). 


The dissociation of the sensitivities o. inbred strains to the two 
different effects of morphine suggests the existence of two or more 
genetic determinazats which participate independently from one another 
in regulating the response of mice to opiates (Castellano and Oliverio, 
1975; Oliverio et al., 1975). The conclusion of Oliverio et al. (1975) 
about the existence of a negative correlation between the motor and 
anesthetizing effects of morphine was refuted in a paper by Shuster 

et al. (1975c). The authors did not consider the hot plate method as 


optimal, since it does not exclude an effect of the animal's rate of 
movement on the time of the pain respoase. So they devised a more 
adequate method in which the pain response was applied to the tail. A 


study of the effects of different morphine doses on pain sensitivity 
as determined by this method led to the conclusion that the anesthetizing 





effect of the narcotic is somewhat greater in C57BL/6 mice than in BALB/c 
mice. Thus, the question of morphine sensitive and resistant strains as 
shown by the analgesic test presently remains open and depends mainly on 
the methoc of recording pain sensitivity. Both approaches are probably 
useful for comparative genetic analysis of interstrain differences in 
morphine response, but in different methodological setups the final 
result is apparently determined by cmbiguous genetic determinants. 


The choice of model for genetic recearch is also very important. Congenic- 
resistant mouse strains bred from A/Sn, C3H/Sn and C57BL10/Sn mice are 
useful in this respect. These strains differ in the H-2 system or its 
components. Based on analysis of the mechanism of narcomania genesis, 

in which a large role is played by immune factors and the pathology of 
the neurotransmitter system, in regard to the polyfunctional relations 

of the H-2 system with the immune response (Petrov, 1976) and (directly 
or indirectly) with the functioning of the adrenergic and endocrine 
systems (Meruelo and Edidin, 1975; Hakansson and Oestberg, 1976; 

Smeraldi and Scorza-Smeraldi, 1976) the possibility was examined that 

the main histocompatibility (H-2) system of mice participates in regu- 
lating the pharmacological morphine response (Mayskiy et al., 1978). 

Pain response was determined with the hot plate test. Table 2 shows the 
results of studies of the morphine analgesic effect on congenic-resistant 
strains derived from A/Sn, C3H/Sn and C57BL/Sn mice. Morphine sensitive 
and resistant strains were distinguished among congenic-resistant strains 
derived from A/Sn and C3H/Sn mice but not among those from the C57BL/Sn 
strain. Since the reaction of the Fi-hybrids was close to the response 


yt the highly reacting parental strains, inheritance of the characteristic 
can be considered dominant. The presence of biological markers of the 
nain histocompatibility system such as leukocytic antigens and certain 


enzymes (phosphoglucomutase) makes possible the determination of biologi- 
cal criteria of the type of innate narcotic sensitivity in humans. An 
association of the HLA antigens with inherited human diseases, including 
psychological diseases, has been clearly shown, so HLA marker antigens 

| have diagnostic, prognostic and prophylactic value (Ivani and Egorwv, 
1975). 


Analysis of the HLA antigen cistribution in patients with chronic 

alcoholism and polynarcomanias showed a substantial increase in the 
‘requency of HLA-B5 in both patient groups. This obviously points to a 
relation of the main human histoincompatibility system with the pre- 
isposition to alcoholism and narcomanias (Mayskiy et al., 1978a; Maisky 
ad Vedernikova, 1978). 


fo genetically analyze the sensitivity of mice to narcotics, Baily (1971) 


ited recombinant-inbred strains by crossing BALB/c and C57BL/6 mice. 
These strains were interesting in that they did not contain any new genes 
in comparison with the parental strains apart from a possible few muta- 
tions appearing during breeding. But each of the recombinant-inbred 


strains carried a new combination of the parental genes. Seven 








recombinant-inbred strains, the BAL3/c and C57BL/6 parental strains and 
F,)-hybrids from reciprocal crossing of the parental strains were used as 

a model for quantitative genetic analysis of the specific effects appear- 
ing after single and chronic morphine administration (Shuster et al., 
1975). The parental and recombinaat-inbred strains were shown to differ 
in the initial behavior of the mice in the tests and in narcotic sensi- 
tivity. In the opinion of the authors an additive interaction took place, 
apparently, among a rather large number of genes (Oliverio et al., 1975; 
Shuster et al., 1975c). Since the H-gene characteristics of the parental 
strains are well studied, an attempt was made to characterize the 
recombinant-inbred strains with respect to these genes and to detect a 
correlation between one or several H-genes and the behavioral responsive- 
ness after morphine administration. Congenic (according to the H-genes) 
mouse strains developed by crossing strains C57BL/6 and BALB/c were used 
for this. It was established that, unlike the H-2 system, the H-genes 

do not participate in regulating the narcotic sensitivity of mice (Shuster 
et al., 1975c). 


Table 2. The Effect of Morphine on Pain Sensitivity in Mice of Congenic- 
Resistant Strains and Their F)-Hybrids 


























Number of Pain sensitivity 
experi- Experimental 
mental Control % relative 

Strain mice (s) Seconds to control 

A/Sn 8 10.91.06 42.1°5.32 386 
A. CA 10 10.0*0.41 47.4*4.08 474 
A. SW 9 9.0°0.45 26.5*2.8 294 
C3H/Sn 12 11.670.34 35.0°3.45 301 
C3H. OH 7 14.1*1.12 57.141.43 425 
C3H. NB 6 14.7'1.0 54.3*3.12 408 
C3H. SW 8 12.8*0.79 32.8°0.24 256 
C3H. JK 7 12.6°0.39 46.0*4,91 365 
C57BL10/Sn ll 10.5°0.59 13.7*0. 86 130 
B10. D2 ] 9.0°*0,54 11.40.61 126 
BlO. M 6 11.6°0.62 13.6°0.55 117 
B10. CNB 6 9.8°*0.63 2.0°0.54 122 
R103 6 8.6°0.5 9.2*0.70 107 
R101 10.0 36 10.50.87 101 
(A. CAXASW)F)-hybrids 7 11.0°1.32 45.10.51 410 
(C3H. OHXC3H/Sn)F)-hybrids 6 13.6°0.81 54,6*2.9 415 
(C3H. NBXC3H/SW)F)-hybrids 8 14.6°0.77 51.4*0.84 351 
Note. The mice were obtained from the Laboratory of Experimental- 


ly ‘ } , ) os ; : 1 eq 
Biological Models, USSR Academy of Medical Sciences. 








In recent years numerous experimental studies nave beea directed toward 
identitying the biochemical substrates whose genetically controlled 
levels determine the presence or absence of important specific effects 
of narcotic substances. The discovery of opiate receptors in nerve 
synapses (Pert and Snyder, 1973a; Simon et al., 1973; Terenius, 1973) 
and their natural ligands enkephalins ughes et al., 1975), whose 
interaction slows the conduction velc ‘ty of the pain impulse 
(Zieglgaensberger et al., 1976), pre.estined the study of genotype 
dependent differences of these parameters. Baran et al. (1975a) found 
a positive but statisticaily unreliable correlation bet.een the stereo- 
spec fic binding of 3H-naloxone in brain homogenates and the tail flick 
response in BALB/c and C57BL/6 mice, their F)-hybrids and six recombinant- 
inbred strains. The lowest binding of 3H-naloxone (609 cpm/mg protein) 
was observed in the recombinant-inbred strain CXBK, which gave the 
smallest analgesic response to morphine, in comparison with other strains 
(844-1044) with a high coefficient of correlation. In the opinion of the 
authors, the different binding is not determined by variability of the 
receptor affinity; mice of genetically hybrid strains had a differing 
umber of binding sites. Other studies did not find a relation between 
the number of opiate receptors and the analgesic response (Eidelberg 
et al., 1975). Baran et al. (1975a) attributed these inconsistencies 
to the use of an adequate (from their point of view) hot plate procedure. 
Analysis of the mechanisms of specific 3H-naltrexone binding in brain 
homogenates of C57BL/6 and DBA/2 mice showed the presence of a large 
number of binding sites for this antagonist but not for JH-dihydromorphine. 
The presence of Na* in the incubation medium sharply increased the binding 
of labeled naltrexone; this is similar to data obtained earlier with rats 
(Simon et al., 1975; Codd et al., i976). 


A partially purified endogenic morphine-like factor completely displaced 
H-dihydromorphine from receptors isolated from the brains of both sensi- 
ve and resistant mice (Cood et al., 19/76). Thus, neither the affinity 


receptors for morphine or endogenic mworphine-like compounds nor the 

ber of receptors can satisfactorily explain the more than two-fold 
iitferences of morphine sensitivity in these mouse strains. It is possi- 
se that determination of the differences in binding of labelied agonists 
2r antagonists will make possible a clearer explanation of the role of 


ypiate receptors in determining the analgesic response. 


red differences in the sorption, metabolism and permeability of opiates 


the blood-brain barrier have not yet been studied, since the 
tive correlation between the analgesic and motor responses of mice 
red to exclude the possibility of an effect of metabolic 
iriations. We feel this conclusion shouid be reconsidered, since it is 
that two De r conformations of opiate receptors exist which 
jifferent functional groups of the morphine molecule and 
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Very interesting results were odtained from analysis of the functioning 
of the central adrenergic and cholinergic systems in mouse strains which 
differed in opiate sensitivity. Numerous studies of the importance of 
neurotransmitter systems for the development of morphine effects (Rehty 

et al., 1971; Domino and Wilson, 1973; Hollinger, 1973; Jhamandas and 
Dickenson, 1973; Castellano et al., 1975; Tuluney et al., 1976) made it 
possible to conclude that a certain level of acetylcholine, catecholamines 
and serotonin is required for the appearance of a particular degree of 
analgesic and motor effects. 


Analysis of the noradrenaline circulation in BALB/c and C57BL/6 mice, 
which are sensitive to the motor stimulating effect of morphine, and 

the resistant DBA/2 strain showed a relation between the increase of 
locomotor activity and noradrenaline metabolism in the reticular forma- 
tion of the brain (Kempf et al., 1976). Undoubtedly, the dopaminergic 
system is also involved in the realization of the morphine induced motor 
response of C5/78L/6 mice, and this indirectly indicates a more pronounced 
(in comparison with other strains e.g. DBA/2) dopamine stimulation of 
adenylate cyclase activity in the striatum and a dose dependent morphine- 
induced change of the cAMP concentration in this region of the brain 
(Trabucchi et al., 1976). 


Marked ditferences in the activit: of enzymes which synthesize and 
metabolize acetylcholine are observed for C57Bi/6 and DBA/2 mice. The 
latter is characterized by increased activity of cholinacetyltransferase 
and acetylcholinesterase in certain regions of the cerebral cortex (Ebel 
et al., 1973), while the brain acetylcholine content is higher for the 
C57BL/6 strain according to data of Ho et al. (1975). It is not excluded 
that increased acetylcholine circulation might play a role in the inter- 
strain variations of morphine'’s anesthetizing effect. 


Recently, an attempt was made to determine to what extent the sensitivity 
of mice to a single administration of a narcotic corresponds to the rate 
at which the main phases of experimental narcomanias develop when morphine 
is chronically administered. Experiments with five rat strains (Satinder, 
1976) showed that morphine sensitivity as determined by an avoidance test 
coincides with the expressiveness of withdrawal symptoms developing when 
morphine is taken away (Table 3). in RLA/Lu rats, which were most 
susceptible to the narcotic (according to the behavioral test), unlike 
animals of a resistant strain (MNR/Har/Lu) diarrhea, reactiveness and 
sexuai stimulation were clearly expressed and were used in this study as 
criteria of physical dependence. At the same time the toxicity of a given 
morphine dose did not vary substantially among the studied strains, and 
this indicates a separate genetic control of these characteristics. The 


motor activity of the different mouse strains increased in the order: 
DBA/2, A/J, ICR, Swiss, CiM, C5/BL/¢é but in the rate of onset of 
naloxone precipitated abstention tne same strains formed the following 


series: C57BL/6 > Swiss » C3 ICR » A/J » DBA/2. Comparison of the 
data permits the conclusion that locomotor activity and jumping--the 








strongest withcrawal symptoms in mice--share 2 common neuronal pata 
(Brase and Samath-Khana, 1976). Interstrain differences determined by 
the locomotor test coincide with the criterion of preference, which 
represents an attempt to approximate human narcomania as closely as 
possible with an experimental model of a similar pathological state in 
rodents (Stolerman and Kumar, 1970). The scheme was this: For several 
days the animals were given only an aqueous morphine solution in 
increasing doses. Then after a 2-day break a choice of water or morphine 
was offered. The morphine consumption (mg/kg body weight per day) was 
considered an objective criterion of preference. A study with C57BL/6, 
CBA and DBA/2 mice showed substantial differences in voluntary morphine 
consumption and distinguished C57BL/6 as a strain with a genetically 
predetermined preference to this type of narcotic (Eriksson and Kiianmaa, 
1971; Horowitz, 1976; Horowitz et al., 1977). It is quite probable that 
the same genetic determinant and a common neurochemical mechanism deter- 
mine the motor response to morphine administration, the preference for 
certain narcotics and the rate of the development of abstinence against 

a background of artificially developed physical opiate dependence. It 
should be noticed that in the last two cases it is a question of genetic 
control of the development of the late stages of narcomania, which are 
manifested as the completion of a prolonged discoordination of biochemical 
and neurophysiological processes connected with morphine use. 


Table 3. The Effects of Morphine on Rats of Selectively Bred Strains 








a Effect MNR/Har/Lu MR/Har/Lu RNA/Lu RCA/Lu RLA/Lu 
sexual stimulation 3 7 2 2 15 
Diarrhea ] 7 12 ll 
increase of motor activity 4 6 0 12 12 
Toxicity (number of animais 

lost) 0 6 0 2 1 
Bearability of electric 

jischarge (in volts) 109 94 76 103 156 


Nuce. The figures for the first four indicators represent the number of 
animals (from a group of 15) which showed the given effect. 





Jny not consider the reflection of a primary or non-mediated mechanism 
responsible for the emotional tendency toward a narcotic? The search 
neuroanatomical correlates by means of sectioning individual brain 
(ructures showed that morphine induced locomotion is not affected by 
isturbance of the brain's limbic region, but the same operation pre- 
ents opiate analgesia. It is supposed that the limbic system, which is 
ponsible for emotional manifestations of the pain response, is also 
Jetermining in the development of euphoria when morphine is administered. 
absence of special euphoria tests for rodents does not permit a 
precise determination of whether a high sensitivity of the pain response 
to morphine indicates a constitutional susceptibility to narcotics. The 














nigh narcotic specificity of the analgesic response indirectly supports 
the enkephalin-receptor theory of Snyder (1977) according to which the 
change of this system's functioning is primarily in the chain of numerous 
disturbances caused by chronic administration of narcotics. The consid- 
erable content of opiate receptors and endogenic morphine-like compounds 
in the limbic system (Levy et al., 1976; Pert et al., 1976; Queen et al., 
1976; Hughes et al., 1977) also supports this hypothesis. Thus, the 
sensitivity of experimental animals as determined by analgesic and motor 
activity is controlled by various genes which are mediated by different 
biochemical mechanisms and have separate anatomicaliy defined spheres cf 
realization. Apparently, the high analgesic sensitivity of an organisa 
to a narcotic adequately reflects the psychological tendency in humans; 
however, this is difficult to model in an experiment. The second type 
of sensitivity is connected with the rate of development of the subse- 
quent secondary stages of the disease, which are adequately reflected in 
experiment as a physical dependence and an abstinance syndrome. 


Inbred Differences in the Effect of Alcohol on Animais 


The central effects of ethanol are not equivalent. In experiments on mice 
it was established that low doses (0.5-1.0 g/kg) stimulate the motor 
activity of animals, a high dose (4.0 g/kg) reduces it and an intermediate 
dose (2.0 g/kg) causes a two phase effect--depression after stimulation 
(Matchett and Erickson, 1971). Genotype dependent differences in the 
response of animals to a single administration of alcohol were determined 
with behavioral tests of locomotor activity and depression. The latter 
was recorded as the reduction of locomotor activity and, with increased 
doses, by the hypnotic response. 


Single administration of ethanol in doses of 0.5 to 2.0 g/kg to C57BL/6 
and BALB/c mice, to F)j-hybrids and to the recombinant-inbred strains 
CXBJ, CXBI, CXBK, CXBG, CXBH, CXBD and CXBE caused a progressive reduction 
of motor activity. The C57BL/5, CXBE and CXSO strains were shown most 
sensitive to ethanol; CXBJ, CABI, SALS/c and a number of other strains 
were relatively resistant to the depressive effect of alcohol, and the 
Fi-hybrids had an intermediate response (Oliverio and Castellano, 1976). 
The use of congenic (differing only in the H-genes) strains allowed the 
authors to isolate the gene responsible for expression of the motor 
response in mice when ethanol is acministered. In the opinion of these 
researchers the factor which modifies the effect of ethanol is connected 
with the H-gene (WL3K), which is located on chromosome 4 in the 8th 
linkage group, and the various alleles of this gene determine the large 
(C5/BL/6-like) or small (BALB/c-like) response of mice to alcohol. 


When alcohol is chronicaliy administered, tests of preference (the animal 
is presented with a choice cf water or 5-10 percent alcohol solution) and 
consumption (the animal is given only 5-10 percent alcohol solution and 
the amount of liquid consumed is recorded) are widely used. fFor the 
genetic analysis of alcohol sensitivity in rodents, inbred and randomly 
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bred animals are selectively bred with the selection of ethanol resistant 
and sensitive strains of mice and rats. 


Interstrain differences in sleeping time after administration of an 
anesthetic dose of ethanol were shown both in standard mouse strains 

and in specially bred strains which differed in ethanol sensitivity 
(Kakihana et al., 1966; Damjanovich and McInnes, 1973; Heston and Ervin, 
1974). The minimum narcotic dose which causes sleep serves as a charac- 
teristic indicator of the sensitivity of mice to ethanol. Three standard 
strains studied according to this criterion were arranged in the following 
order: BALB/c > C578L/6 > DBA/2 (Damjanovich and McInnes, 1973). Attempts 
to find a relation between the differences in sensitivity to a single 
administration of ethanol and the rate of its metabolism in certain mouse 
strains led to contradictory results. Some authors (Rodgers, 1966; Collins 
et al., 1975) causally linked the activity of the enzymes which metabolize 
ethanol (alcohol dehydrogenase and aldehyde dehydrogenase) with the 
sleeping time and with the development of alcohol dependence. The C57BL/6 
strain clearly showed a negative correlation in the first case and a posi- 
tive correlation in the second (Damjanovich and McInnes, 1973). The 
opposite was characteristic for the DBA/2 strain. Nevertheless, deter- 
mination of the activity of alcohol and aldehyde dehydrogenases in 
“short-sleeping” and “long-sleeping’ mouse strains (created by long 
inbreeding of octahybrids from A, AKR, BALB/c, C3H, C57BL/6, DBA/2 and 
RILi) did not reveal statistically significant differences in the activ- 
ity of these enzymes. These mice also did not differ in the rate of 
ethanol elimination from venous blood of the retroorbital sinus. Such 
observations permitted the determination that the central nervous system 
has a major role in ethanol sensitivity (Heston and Ervin, 1974). Similar 
discrepancies can appear in studies of standard inbred and selected 
strains because of different combinations of the genetic determinants 
which control the central and peripheral mechanisms of ethanol sensitivity. 
the data obtained with animais from specially bred strains is apparently 

»! decisive importance, since these strains are derived from individuals 
with the greatest or least ethanol sensitivity in the population and a 
random correlation is less probable in this case. 


Studying the sensitivity of the two inbred mouse strains C57BL/Crgl and 
A/Cral with a test of preference to 10 percent alcohol, McClearn and 
Nodgers (1961) observed marked differences of response in animals of 
iifferent strains. The production of F)- and Fo-hybrids by crossing 
inimals with different sensitivities and the selection of backcrosses 
helped to introduce evidence that alcohol preference is determined by 
@ existence of a polygenic system with a high degree of inheritance 
(Rodgers and McClearn, 1962). These findings were corroborated by the 
work of Puller (1966), who etudied alcohol preference in the four inbred 
mouse strains C3HiNeB/FeJ, C57BL/6, A/J, DBA/2J and their Fy -hybrids 
tained by partial diallelic crossing. Females of the “drinking” mice 
jemonstrated a lesser predilection for alcohol in comparison with the 
wales. It was postulated that no maternal effect on the development of 





strain differences exists in elther the prenatal or postnatal period. 
Later Brewster (1968) did a study with Maudsey strains of Wistar albino 
rats which were selectively bred for emotional reactivity in an open 
field, and strains MR and MNR were correspondingly obtained. These 
strains also differed in resistance to alcohol. Thus, MIR rats not only 
showed a greater preference for alcohol when given a choice but also 
clearly exceeded MR rats in absolute alcohol consumption. The responses 
of F,- and Fo-hybrids suggested that separate mechanisms control these 
two characteristics, with the inheritance of consumption, unlike prefer- 
ence, being dominant. In a reanalysis of the experimental data of 
McClearn and Rodgers, Brewster used techniques of biometric genetics 

to show that a maternal effect can appear and influence the reactivity 
of generations. The considerable alcohol preference of C57BL/6 mice also 
includes C3-alcohols: 10 percent solutions of 1,2-propaediol and 
l-propanol (Strange and Schneider, 1975). 


Comparison of alcohol resistant (SALB/c) and alcohol dependent (C578L) 
mouse strains according to stimulation and depression responses revealed 
the following rules: the depressive effect of a subanesthetic dose of 
ethanol on C57BL mice was smaller, and the locomotor activity decreased 
with increasing doses; the opposite was observed in BALB/c mice. These 
data are consistent with the presence of either a hypersensitivity of 
the central nervous system to the stimulating effect of ethanol in 
BALB/c mice or a depressive hyper-reaction to ethanol in C57BL/6 mice 
(Randall et al., 1975). It is interesting that ia contrast to the 
“nondrinking” DBA strain the “drinking” C575L/6 strain did not develop 
an aversion to alcohol. The latter was modeled with a combined adminis- 
tration of large doses of ethanol intraperitoneally and sugar solution 
per os. Subsequently, given a choice between water and sugar solution 
the C57BL mice drank the sugar solution, and mice of the “nondrinking” 
strain avoided this solution, thus modeling the symptom of aversion 
(Horowitz and Whitney, 1975). 


The central antagonists of catecholamines can modulate both the stimu- 
lating and depressive effects of ethanol. The blocking of 6B-adrenergic 
receptors inhibits development of the stimulating effect, and the block- 
ing of a-adrenergic receptors reduces the extent of depression. Antago- 
nists of dopamine receptors partially removed both effects (Matchett and 
Erickson, 1977). The activating effect of ethanol on ICR mice can be 
materially weakened by preliminary administration of a-methyl-n-tyrosine 
(Carisson et al., 19/2). These findings demonstrate the search among 
neurotransmitters for these neurotransmitter correlates whose inbred 
differences in content can explain the variability of pharmacological 
responses when ethanol is administered once or chronically to mice with 
different genotypes. A comparison of the content of serotonin, nor- 
adrenaline and dopamine and the cholinacetyitransferase activity of the 
brain did not show differences in alcohol-sensitive and alcohol-resistant 
Strains. At the same time a low level of cholinesterase--the enzyne 
which metabolizes acetylcholine--in the brains of C578L/6 mice was 





combined with a high incorporation of +“C-choline in the membrane fraction 
in comparison with DBA/2 mice (Ho et al., 1975). This indicates an in- 
creased circulation of acetylcholine in alcohol sensitive mice. Adminis- 
tration of cholintransferase inhibitors, which lead to a decrease of the 
acetylcholine content in the brain, caused a decreased preference for 
alcohol in C57BL/6 mice. This points to an important role of the 
cholinergic system in the realization of an inherited predisposition to 
alcohol. 


The aforesaid points to definite differences in the neurotransmitter 
systems of C57BL/6, DBA/2, BALB/c and a number of other mouse strains 

and considers their possible participation in the development of certain 
symptoms of morphinization. The correspondence of the hypersensitivity 
of animals with a determined genotype to different types of narcotics 
(C57BL/6) implies that similar genetic mechanisms participate in the 
regulation of this characteristic (Ericksson and Kiianmaa, 1971; Nicols, 
1972). But inbred differences in the levels of neurotransmitter circu- 
lation do not exhaust all possible etiological factors. Recent findings 
impi! -ting opiate receptors and endogenic morphine-like compounds of the 
bral. 8 a primary link in the action of opiates led to experiments which 
shove the interaction of ethan»l with specific opiate receptors. The 
ade » tration of naloxone was shown to prevent the development of a 

phy al ethanol dependence in mice. It is supposed (Blum et al., 1977) 
that .he blocking of specific opiate receptors by naloxone exciudes the 
interaction of the former with tetrahydroisoquinolines--metabolites of 
ethanol which have morphine-like properties (Davis and Walsh, 1970; 
Rahman, 1975). 


Thus, a course is presently set to experimental substantiation of a common 
genesis for all types of narcomanias. Apparently, this includes as a 
primary component an interaction (direct or physiologically coupled) with 
the opiate receptor which leads to the dysfunction of biochemically 
important systems. Identification of the genetic loci is necessary for 
tie detection of individuals with a hereditarily encoded susceptibility 

to narcotic compounds. 


Conc lusion 


Experimental findings concerning the control of the sensitivity of 
animals to narcotics permit several generalizations to be made. Among 
hese the following, in our opinion, are important: 1) The pharmacologi- 
al response to narcotic administration as determined by analgesia, 
Locomotion and hypnotic reactions is genetically determined. 2) The 
specific pathological state developing with long narcotization, the 
tendency toward a narcotic, tolerance, abstinence, etc. are also 
genetically controlled. 3) The inheritance of narcotic resistance or 
susceptibility characteristics has mainly a polygenic aature with com- 
piete or partial dominance. 


- 








At the same time, despite considerable progress made in genetics and 
experimental pharmacology, the fundamental problem of identifying the 
genetic determinants and their markers has not yet been solved. This is 
hindered in many respects by purely methodological difficulties. In 
reality the standard and specially bred strains of laboratory animals 
which are presently used to study genetic characteristics differ in 
thousands of genes. This makes it difficult or nearly impossible ts 
discover those which are most important for the susceptibility of an 
organism to narcotics. The use or creation of models with minimal 
genetic differences seemingly aids in the solution of this problem. 
Hypothetically, these could be strains which are mutant with respect 

to genes controlling the synthesis of key enzymes involved in the complex 
mechanism of narcotic action. The discovery of genetic criteria and 
markers will undoubtedly be of great importance for the solution of such 
a complex medical-social problem as toxicomania, including alcoholism. 
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[Text] The circuitry for intracellular stimulation 
and registration of neuron electric activity using 
one electrode is proposed. Its advantages over the 
bridge circuit used in such cases are indicated. 


Electrophysiological experiments on a single nerve cell employing micro- 
electrode techniques are an inseparable part of research on the functional 
mechanisms of the nervous system as a whole. Situations requiring us to 
Simultaneously regulate and directly monitor the electric activity of a 
concrete neuron can arise in research on the electric properties of different 
types of neurons, on the nature of the functional interaction occurring 
between nerve cells, on the mutual relationships existing between electric 
and metabolic processes at the cellu.ar level, and in a number of other cases. 
As an example when we stimulate pulsed activity in a neuron as well as when 

we depolarize or hyperpolarize its cell membrane by applying the appropriate 
current, as a rule we must simultaneously record its response. It is not 
always possible to introduce two electrodes--stimulatory and recording--into 
a cell because of the sicnificant damage they do, the small dimensions of the 
neurons being studied, and absence of visual control. Use of one electrode to 
stimulate and record electric activity in a nerve cell is more sparing of it. 
Moreover use of such an electrode avoids certain technical difficulties. 


One Known way to stimulate a neuron by pulses of electic current fed through 

a recording electrode isto include this electrode in a bridge circuit (1-3). 

This technique is lacking in that it requires constant control to keep the 
bridge balanced during the experiment and especially when changing the electrode. 


We suggest using a simpler and more reliable circuit for *he same purposes. 
Its essence is as follows: Stimulatory voltage is fed through resistor #. 
Consequently we form a divider at the amplifier input, consisting of the 
electrode resistance Ray and the resistance of resistor A. 











The complete equivalent connection circuit shown in Pigure 18 can be used 

to compute ail of the necessary values. The circuit does not show resistances 
nNaving negligible influence in comparison with the series-connected 
resistances _ and © (the internal resistance of the cell's cytoplasm and 
the internal resistance Of tre stimulat ry vO.stace generator/, r the amplifier’s 


input resistance, which is on the order of 1,000 Motms. By solving the 


jUations 
E. + 1R + IRs> — Ex; uc? = 0, 
E. > IR — U,, = 0. 


Stimulus produced by the generator, J is 
cuit, and — is the true voltage cenerated 
cell (resting potential or spike}. we can eliminate variable IJ and 
arrive at the value 


where £. is the voltage of th 
current in the electrode cir 
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Exa. act =~ Ure (1 + pe — Ere 


jeneral formula can be used with UU, taken directly from the oscillograph 
reen Or the recorder tape, calibrated’ in millivolts with a consideration for 
total tract gain, to compute the true cell potential relative to a 
jroundea indifferent electrode. Naturally the stimulatory voltage and the 
resistances —_ and # must be known. 
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Figure 2. Spike Activity of a Neuron on the Background of a Square 
Stimulatory Pulse: A--One spike per pulse. Calibration-- 
20 mv, 300 msec. Recorded spike amplitude--46 mv. True 
amplitude considering —_ (13 Mohuns) and # (115 Mohms)-- 
49.4 mv; 5--four spikes per pulse. Calibration--20 mv, 
500 msec. Recorded amplitude--40 mv, true spike 
amplitude, considering — (54 Mohms) and # (115 Mohms)-- 
54 mv. 


it should be noted that divider 2_ :-% reduces the amplitude of the signal fed 
to the amplifier input. In order to keep the amplitude loss experienced by 
ell responses in the recording phase less than 20-30 percent, we would have 
to make the resistance of the resistor two to three times greater than that 
of the electrode. Inasmuch as the resistance of glass microelectrodes used 
in intracellular research is usually within 20-50 Mohms, we recommend using 
i resistor with a value greater than 50-100 Monmms. If the cell responses 
must be observed on the background of the stimulatory pulse, it should be 
nsidered that the amplitude of this pulse is iimited by the Gynamic range 
of the amplifier--that is, Jt must be less than JV Kk, where J 
is the maximum voltage of the amplifier output, J ve.9 we amplitude’ Shs 
stimulatory pulse, and A is the ampi) fication factor. TO reguce stray 
urrents resistor #2 must be mounted as close as possible to the electrode. 


Fagure 2 shows the responses of a stimulated cell on the background of the 
Stimulatory pulse, recorded with the method suggested above. 


When used in conjunction with microscopic techriques on isolated invertebrate 
giant neurons or nerve tissue cultures, this method for stimulating and recording 
neuron electric activity affords a mm ibility for tm vivo research on 

Various properties of nerve cells--cytochemical, optic, and morphologicai-- 

in direct association with their electric function. 
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[Text] In experiments on rats microwaves of thermal 
intensity showed a radioprotective effect, and 
microwaves of low nonthermal intensity increased 
radiosensitivity. Moreover, all studied microwave 
intensities accelerated the growth of white rats. 

It is suggested that adaptational responses of an 
organism underlie the radioprotective effect of 
electromagnetic fields and result in a number of 
nonspecific changes directed towar. preventing the 
development of radiation sickness. 


The adaptation of a living organism to numerous external influences of the 
surrounding environment is one of the central problems of contemporary 
biology. Research on the direction of the change of an organism's sensi- 
tivity to ionizing radiation is of fundamental importance. A number of 
artificial and natural chemical substances have been studied which can 
actively intervene in the primary processes of radiation sickness and 
weaken (radioprotectors) or strengthen (radiosensitizers) the radiation 
effect. 


it is established that the hydrolysis products of biomembrane lLipids-- 
hydropepoxides, peroxides, epoxides, aldehydes and ketones--are active 
radiosensitizers (Tarusov, 1954, 1962, 1976; Emanuel’, 1963; Kozlov et 
al., 1972; Burlakova et al., 1975; Kozlov, 1976; Kudrvashov, 1976). The 
radiosensitizing effect of lipid oxidation products is controlled in an 
organism by biogenic amines ‘serotonin, histamine, adrenaline, nor- 
adrenaline, dopamine), which can have a considerable protective effect. 
A hypothesis was proposed that organisms possess a background of in- 
creased radioresistance which is created by biogenic amines--natural 
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radioprotective sudstances--and endogenic radiosensi-izers--hydro- 
peroxides and peroxices of unsaturated fatty acids. aA:cording to this 
hypothesis the ratio between these components determines the resistance 
of an organism to lonizing radiation. Changing this ratio prior to 
irradiation either strengthens or weakens the development of primary 
radiation processes and the course and outcome of radiation sickness 
(Kudryashov, 1976). 


The most effective chemical radioprotectors are conventionally divided 
into two groups. The first consists of chemically diverse substances 
which can reduce the partial pressure of oxygen (pO?) in mammalian 
tissues. It is known that any form of hypoxia, regardless of whether it 
is caused by a reduction of the pO? in the surrounding atmosphere, the 
blocking of hemoglobin, inhibition of the respiratory center, activation 
of respiratory tissues without compensating activation of outward breath- 
ing, the creation of blood stasis or other causes, if it leads to a 
sufficient reduction of the oxygen concentration in the system, also 
reduces the degree of radiation sickness (G wevskiy, 1969). This rule 
is based on B. N. Tarusov’s theory of chain processes (1954, 1962, 1976) 
according to which the degree of radiation sickness in a living organism 
is determined by the intensity of free radical oxidation. 


The second group of active radioprotectors consists of sulfer-containing 
and certain other compounds whose protective action is basically not 
connected with a reduction of oxygen content but is generally believed 
to result from direct interaction of the protector molecule with vitally 
important cell macromolecules (Eydus, 1972). 


The search for new radiopretectors is not limited only to chemical sub- 
stances. Beginning in the 1960's works appeared in which physical agents 
were used to change the radiosensitivity of animals; in the majority of 
cases these were electromagnetic fields of various frequency ranges. 
Firet it might be well to refer to works on photoreactivation which began 
w th tne discovery of this phenomenon in 1949 (Kelner, 1949). The term 
photoreactivation denotes the recovery process of organisms which have 
ceived a lethal dose of UV radiation and are subsequently exposed to 
tsible or infrared light (Rid, 1960). This effect was discovered in 
smmavinente with streptococcus and bacterlopnages. and later it was shown 
it solutions of proteins and nucleic acids, viruses, bacteria, protozoa, 
molds and even higher aniasls possess the capacity for photoreactivation. 
ibsequently, attempts were made to use visible light and UV radiation to 
eaken the effect of lonizing radiation, and some encouraging results 
ere obtained (isayenko, 1970; Baraboy, 1976). 


fr more research was devoted to studying the effect of microwave fre- 
juency (100 Miz-100 Giz) electromagnetic fields on animal radiosensitivity. 
ifficient grounds exist for the use of microwaves as a radioprotector. 








1. Microwaves affect hemogenesis both in huvans (Tyagin, 1957, 1971; 
Gordon, 1960, 1964, 1966; Gorodetskaya, 1960, 1964; Selimkhanov et ai., 
1968) and in animals (Michaelson et al., 1963, 1967, 1970; Thomson et al., 
1965, 1966). Thus, chronic irradiation of rats with microwaves (A = 10 cs) 
of 40-100 al/cm- intensity led to a reduction of the leukocyte count but 
did not change the hemoglobin content (Kitsovskaya, 1964). When shorter 
wavelengths (A = 3 cm) with 400 au/cm* intensity were administered for 

5 minutes the leukocyte and erythrocyte counts decreased and remained at 

a reduced level for 5 days after the irradiation was discontiaued 
(Gorodetskaya, 1964, 1968). 


Still shorter wavelengths (4 = 1.2 cm) of 20 ak/cm? intensity caused an 
increase of the erythrocyte and hemoglobin content and a reduction of the 
leukocyte cow. immediately after a 7.5 hour exposure. Within 16 hours 
these indicators began to slowly return to normal, and this return vas 
completed on the 17th day (Deichman et al., 1959; Deichman, 1964). 
Irradiation of dogs with microwaves of 100-300 aW/cm? intensity for 25 
minutes caused a reduction of the leukocyte count immediately afier 
exposure and a leukocyte increase in 2-4 hours (Tyagin, 1957). A 25-55 
percent increase in the total number of leukocytes was observed within 

24 hours after a single long (6-8 hours) irradiation of dogs with micro- 
waves (A = 10.7 cm, 100 mW/emé field intensity). At the same time the 
number of lymphocytes and eosinophils was aiso greater than in the con- 
trol animals (Michaelson et al., 1961, 19.4, 1967). The hemoglobin 
content changed in a si. ** manner. These same authors noted that with 
& single administration <1 microwaves and ionizing radiation the leukocyte 
increase was 16 times greater than for the action of microwaves alone. 
The same effect was observed when microwaves were used immediately after 
the ionizing radiation. 


When medical examinations were given to people working with sources of 
ultrahigh frequency electromagnetic waves, the following changes in 
myeloid functions were detected: an increase in the percent of 
promyelocytes, lymphocvtes and plasmatic ceils anc a reduction of the 
number of erythrocyte series cells (Gembitsxiy anc Kholodnyy, 1968). 

The marrow index of eosinophils in persons exposed to stronger radiation 
was 1 (with 0.7 being the morm). Studies of the peripheric blood compo- 
sition showed a marked labliity o° the leukocyte count with a trend 
toward eosinophils, monocytes end tnrombopenta. 


V. V. Sokolov and N. A. Chulina (1964) systematized data on changes of 
the peripheric blood composition in 498 persons chronically exposed to 
radiofrequency electromagnetic fields with intensities that did not cause 


a thermal effect (Table 1). The functional chenges were slight and there 
Was a trend toward cytopenia; a moderate reduction of erythrocytes, 
thrombocytes and hemoglo’ Was observed 2-) times more frequently than 


in the control. 
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2. Microwaves possess the ability both to stimulate and to inhibit 
oxidation-reduction processes in cells anc tissues which are subject to 
the intensity and system of irradiation. With lethal doses 4 strong 
inhibition of metabolic processes is observed--oxygen consumption is 
reduced almost by half--i.*., nonspecific adaptational changes appear 
(Petrov and Subbota, 1964). At intensities of 100-300 mW/cm2 oxidation- 
reduction processes in tissues are sharply decreased (Moskalyuk, 1957; 
Mirutenko and Serkiz, 1968). In this case a reduced p02? is also 
observed in arterial blood (Michaelson and Deichman, 1970). Microwave 
radiation with intensities of 5-10 mW/cm? (Moskalyuk, 1957) and 100-300 
uW/cm? (Sholokhov, 1968), in contrast, intensifies oxidation-reduction 
processes in the liver, kidneys, heart muscle, skeletal musculature, 
the wall of the digestive organs and the motor area of the cerebral 
cortex, and it increases the oxygenation of these organs. 


When the intravitam pO? was determined for tissues of 60 persons working 
on the adjustment, control and testing of equipment in installations 
emitting SHF radiowaves, a higher oxygen absorption capacity was noted 
than for tissues of persons not working with similar equipment (Lysina, 
1968). In tie author’s opinion this effect is connected \ith the activa- 
tion of oxidation-reduction processes operating in an organism exposed to 
a radiowave field in which the field intensity does not exceed the maxi- 
mum permissible level. 


It was shown that a single irradiation with nonthermal intensities of 
microwaves in the centimeter and decimeter ranges activates oxidative 
phosphorylation, while irradiation with thermal intensities (A = 12.5 cm, 
20 mW/cm2 field intensity, 10 min exposure) inhibits both the respiratory 
and phosphorylating activity of rat iiver mitochondria (Shapovalova, 


1975). Similar data was obtained for lower frequency pulsed electro- 


magnetic fields (50 Hz, 7 anc 70 FHz, 1-468 Miz) (Kolodub and Yevtushenko, 
L975 
An important characteristic of the actisi f microwaves on a iiving 
Organism is the soULaLive nature of tne Ge ioping eftects. with 
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microwave administration. Preliminary pulsed microwave irradiation 
(h = 10.7 cm, 100 aW/cm? for 3-6 hours) reduced the percent mortality 
trom subsequent ionizing irradiation (total exposure 340 r) almost to 
me-iourth of the control mortality. More intensive microwaves 

(165 ak/cm< field intensity) of shorter (0.5-1.5 hours) or long dura- 
tion did not affect the radioresistance of the animals. 


Repeated microwave exposure to which the animals were adapted reduced the 
mortality from ionizing radiation to two-thirds of the control rate 

lowland et al., 1961; Michaelson et al., 1963; Thomson et al., 1966, 
1967). Simultaneous administration of microwaves (A = 10.7 ca, 100 
mW/om-) in a pulsec mode (360 Hz frequency, 2 usec duration) and x-rays 
(2 r/min dose rate) for 6 hours promoted an increase of the leukocyte 
number to 17,600 + 4,900 (the original level was 8,100 + 81), a reduc- 

the lymphocyte level by 60 percent, a decrease of hematocrit and 

i significant increase of rectal temperature in dogs (Thomson et al., 
i966). All these effects, as a rule, lasted for 14-60 days and differed 
fro anges caused by x-rays alone either in character or the degree of 
sion. However, the mortality was the same for the combined action 
as tor tonizing radiation alone. 


shen dogs were exposed to locai lonizing irradiation (950 r) of the spinal 
1, preli iry treatment with microwaves for 3-6 hours reduced the 
rtality of the animals from 36 percent to zero (Michaelson et al., 1963). 
eads of dogs were irradiated with 5,000 r or 10,000 ¢ of 


izing radiation, exposure to microwaves did not increase the survival 
miv with a 2.500 r dose was an increase of survival 
rved--f ror to 43 hours (Howland and Michaelson, 1964). 


nts with mice which survived strong microwave irradiation 


m- field intensit r iv min in the course of 14 das; animal 
iue to the microwaves was 30 percent) and were exposed to an 
yugh 14- lave, the mortality was reduced from 
percent to 40 percent, and with 7 r and 900 r doses the mortality 
“ nged (i ; . L., s2909). 
s of K. V. Nikonov L¥65) showed that administration of 
‘ . rowaves (15 min per day tor 6 weeks), regardless of whether 
c-irradiat , in no way affected the survival of 
r intensity of x-irradiation was reduced to 250 r and the 
inter ty reduced to 10 mk/cm*, the author noted a synergism 
t f the izents on characteristics such as total weight and 
i rgans, motor activity, physical tolerance, the 
ik te ntent of ripheric blood, the threshold of nerve-muscle 
vas observed in t tfect of microwaves (2400 MHz with 10, 
, 4 i ] ‘ ld intensiti inc 40, 20, 10 and 4-minute 


' re in the t LO day ind subsequent y-irradiation in doses 








of 400-900 r (25 r/min) and 1,000-20,000 r (300 r/min) in experiments on 
the survivability of female mice (Davydov et al., 1974). These same 
authors noted a stimulation of growth in microwave irradiate animals, 
but they interpreted the microwave effect as a symptom of dysfunction 

of the endocrine glands and the hippocampus-hypophysial system. They 
also explained the sharper variation of leuxocyte count in microwave 
irradiated animals as due to vegetative and hormonal fluctuations. When 
female mice were given a longer microwave exposure (100 mW/cm* field 
intensity 4 minutes ¢caiiy for a month) and a subsequent 400 r dose 

] ptoms of radiation sick- 
4). 


23 r/min) of radiation, the hematologi 
ness became more pronounced (Tixhonchua, 19 
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The combined treatment of mice with longer wavelength UHF-radiation 
(12.6 cm, 5 mW/cm* field intensity, 20 minutes daily for 2-6 months) 
and a subsequent 30 r dose of x-rays caused a reduction of the weight 
xt the animals, the nversion ratio and the lysozyme titer, and it 
increased chromosomal aberrations (Sakovskaya et al., 1973). All these 
effects were more pronounced for the joint action of the studied agents 
than tor the action of each one separately. 


Pulsed decimeter waves (1 mW/cm ntensity, 2 hour. daily for 30 
Gays) were used to alter the raci Sensitivity of rats to x-ray irfrradia- 
tion (900 r). General irradiation was used in the first group, and in 

the second group only the head was exposed (Loshak, 1966). The average 
time of survival for rats in group 1 was 11.9 + 1.0 days; for group 2 it 
was 1/.1 + 2.1 days, while for the control group (with only x-irradiation) 


jt was 20.8 + 2.1 days. The author noted that the survival times are 
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In earlier works with rats (Presman anc Levitina, 1962) a racioprotective 
effect was not observed when pulsed microwaves (12.5 cm, 10 mW/cm¢ field 
intensity) administered 30 minutes daiiy for 25 days preceded a 000 r dose 
ot ionizing raciation. but continuous microwave exposure reduced the 
mortality of ¢t rats trom y-irradiat: to e-thirdc of the mortality 

in control animals. 


im experiments with paramecia it was shown that microwaves effect the 


excitability of one-celled animals .o a manner similar to the radio- 
protector glutathione and oppo the etfect of the radiomime thiotepa 


(Zubkova, 196 


Experiments with yeast cell f difterent pioidy point to a bidirectionality 
in the effects of microwave anc nizing radiation (Petin et al., 1975). 

lt was shown that a haploid strain was most sensitive to tonizing radia- 
tion and a diploid strain was most it. ine radiosensitivity 
increased with v ti é wave irradiation more strongly 
affected a strain with high ploidy, while the haploid strain was must 
resistant to this action. The di rence in the etfectiveness of these 
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mn is DNA and that UHF-radiation causes massive disrup- 
mic components. 
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we studied the dependence of the microwave radioprotective effect in mice 
on the intensity (40, 10, 1 and 40 + 10+ 1 uW/cm2) (Zhuravlev and 
Zubkova, 1973). Figure 1 shows the standard setup for dosed irradiation 
of the animals with microwaves. The waveguide tract included the follow- 
ing devices: a microwave source (1), a dosing attenuator (2) which 
absorved part of the energy of the waves propagated along the tract, a 
measuring line (3) with a power gauge (4) which made it possible to con- 
trol the amount of reflection from the irradiation unit, a matching 
Jevice (5) which compensated the reflection of waves from the irradia- 
tion unit, a curved wave guide (6) for transmitting the energy into the 
?) and a chamber for irradiating the rats (8). An animal was 
placed in the chamber so that its body was situated along the electric 

: lines (parallel with the close sides .f the waveguide and horn); 











thus the tield intensity was the same along the body fwor waves of the 
N-Ol type (Presman, 1958). 
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Figure 1. The standard setp tor dosed irradiation of 
animals with microwaves (explained in the 
PAT) 
this xperiment it was noted that the weight of rats exposed only to 
rowaves with inte ities of 40, 10 and 1 mW/cm* was lower at the end 


ST St 7 Lrrac iti | than thre weignt ontre« | rats (Table 2). 








Table 2. The Dynamics of the Weight of Rats Exposec to Microwave 
Radiation 


Radiation Number of nt _(g) 




















intensity rats in = 
mw / cm the group Initial Final P 
40 24 100 + 10 216 + 9 < 0.01 
10 24 110 + 8 224 + 10 < 0.01 
l 24 110 + 10 225 + 14 < 0.01 
40+10+1 < 110 + 9 198 + 10 > 0.01 
Control 23 110 + 10 196 +9 = 





Note. Exposure conditions: A = 12.5 cm, 26 3-minute treatments during 
6 weeks. 


In the rats exposed only to y-irradiation characteristic symptoms of 
radiation sickness--hemorrhages of the mucous membranes of the nose and 
eyes and intestinal disorders--were noted on the second day, and the 
severity of the symptoms increased with the radiation dose. The experi- 
mental animals received a dose of 700 r. As the dose was increased from 
600 to 800 r the average survival time of the rats decreased from 26 to 

lo days. Prophylactic microwave exposure substantially changed the 
dynamics of rat death resulting from a /00 r dose of y-irradiation. 

With an intensity of 1 mW/cm- the death of the animals was accelerated, 

and 50 percent of the rats died by the 16th day rather than the 26th day 

as occurred in an experiment with only 700 r of y-irradiation. The mean 
survival time of the rats was reduced from °4 to 21 days (Figures 2 and 3). 
With 10 mW/cm* the mortality resulting from a /U00 r dose of y-rays was 
reduced from 50 to 30 percent (P = 0.2) and the mean survival time was 
increased from 24 to 26 days. The dynamics of the death of the rats was 
also changed. The mortality and survival time of the rats were similar 
to the corresponding values for a 000 r dose. With 40 mW/com¢ the mor- 
percent (P < 9.01), and the 
meari survival time was increased to 29 days. The effect of waves of 
three intensities (40 + 10 + 1) applied subsequentiy for 30 minutes, 
like irradiation with a 40 mW/cm¢* intensity, reducec the mortality to 

l2 percent (P < 0.05) and increased tne survival time to 78 days. 
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in this way it was estabdii i that prophylactic administration of micro- 
waves with intensities of 40 and 40 + 10 + 1 mW/cm* reduces the severity 
of sickness resulting from a /UO r dose of y-radiation, with 40 mW /cmé 
being the optimal intensi'y. The effect of the combined microwave 


intensities (40 + 10 + 1° was similar to the effect of the 4V mW/cmé 
according to the indicators 1 month after y-irradiation. But 2 months 
after y-irradiation the mortality int group was 50 percent, while for 
40 mW/cmé remained at 10 percent. Microwave irradiation with an 
intensity of 1 mwW/ m“, on the other hand, aggravated the effect of a 


J/00 r dose of toniz.nye radiation. The rut death curve was similar to the 
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Figure 2. The effect of a 6-week course of prophylactic treatment with 
total microwave irradiation (A = 12.5 cm) of intensity (mW/cm2): 1--1; 
2--10; 3--40; 4--1+10+40 on the dynamics of mortality in rats exposed to 
a 700 cr dose of °° Co y-radiation; 5--control (rats exposed only to 
y~radiation) 








* we -o~ 
ew 
> 
- 
| ~~ 
— 
* ? j 
> ’ e 
ar 0 ¥ 
— { — 
~“ — 
3 
ee _ 
be ee) 
2 
. 1 #5 = 
ee 
ee ‘ 2 
as i 4 


. ; 9 ? 
Microwave intensity (mW/cm<) 


Figure 3. The effect of microwave intensity on the mortality (1) and 
survival time (2) of rats exposed to a 700 r dose of 60co y-radiation 








tS 


VW 


An increase of the LD59/39 from 621 to 654 rad was observed in female 
Chinese hamsters which were exposed to microwave irradiation (2450 MHz, 
60 ak/cm? field intensity for 30 minutes) 5 minutes after x-irradiation 
(Lappenbush et al., 1973). The authors note that this radioprotective 
effect was connected with a full leukocyte recovery in the 30-day period 
after irradiation. Moreover, microwaves both alone and in combination 
with x-rays caused an increase of the neutrophil count, a lymphocyte 
recovery and a small increase of the erythrocyte count. Despite this 
favorable picture associated, in the authors’ opinion, with the stress 
effect of microwaves on marrow cells, microwave irradiation did not 
increase the radioresistance of the animals when it preceded the 
x-irradiation. 





The additivity of microwaves and ionizing radiation is also supported by 
clinical observations of persons exposed to high and ultrahigh frequency 
electromagnetic fields and x-rays (Butkina, 1959; Vol" fovskaya et al., 
i960; Osipov et al., 1963; Chesnokova et al., 1969). When one of these 
factors is eliminated, the group of characteristic pathological changes 
(weakness, somnolence, headaches, pains in the heart region, functional 
disturbances of the central nervous system, thrombopenia, leukopenia, 
ovary dysfunctions and a number of others) is reduced (Osipov et al., 
1963). 


Thus an organism is better protected from ionizing radiation as the 
intensity oi microwave irradiation is increased. This rule gives reason 


to believe that the reduction of rat radiosensitivity is caused by a 
general response of the orzanism to microwaves of relatively high 
thermal intensities. Microwaves of nonthermal intensity are not only 





ineffective in protecting from ionizing radiation; they can even worsen 
its effect. An exception to this rule is the result of experiments 
concerning the radioprotective effect of microwaves on female mice; 
apparently, this is connected with biological peculiarities ~f these 
animals. Analysis of data concerning the effect of microw .es on the 
idaptational systems of the organism made possible an exp ination of the 
opposing effects of thermal and nonthermal iatensity microwaves on the 
radiosensitivity of the animals. 


Thus it was shown *hat the action of microwaves of thermal intensities 
(> 10 mW/cm*) is accompanied by activation of the sympathoadrenergic 

system (Yakovlena, 1965; Mi weison et al., 1975). This was indicated 
by an increased amount of corticosteroids in the urine (Syngayevskaya, 


1966), a change of the electrolytic composition of blood (Kulikova, 1964; 
Chepikova, 1965) and the skin potential (Skorobogatova et al., 1968), 
increased excretion of noradreasaline in the urine (Kardashev, 1969) and 
Similar changes. A comprenensive ana.ysis of data from studies of the 


effect of microwaves on neuroendocrine regulation is presented in a 
review by Michaelson et ali. (1975). Uisturbance of the functional 
potentialities of the sympathoadrenergic system by irradiation with 


thermal intensity microwaves leads to a weaxening of its regulating 














action in an organism. As a result changes appear in the hematogenesis 

system and the rate of oxidative processes in the tissues. On the other 
and, it is known that certain concentrations of chemical radioprotectors 
in tissues not only lower the oxygen concentration but also displace the 
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on the decreased intensity of oxidative processes which results fre 
irradiation with thermal intensity microwaves. These considerations are 
also supported by data on an increase of sulfhydryl group content and 

a decreased number of disulride linkages in blood serum proteins after 
ext re to thermal intensity microwaves (Ulashchik, 1970). 

h inges for microwaves of nonthermal intensities are typically oppo- 
te aracter: activation of the parasympathetic system 
Korobogatova et al., 1908; Tolgskaya and Gordon, 1971), an increase of 
Lt idative processes in tissues (Moskaiyuk, 1957; Lycina, 1908; 

, 1968: Shapovalova, 1975) and a decrease of the number of 
ryi grou in Drain tissues itse iva, i965). 
, t effect of thermal intensity microwaves can be considered an 
t idati' tion which inhibits the chain oxidizing reactions that 
ler y-trradiation. Microwaves of nonthermal intensity, on the 
j vy free radical oxidation in tissues by decreasing 
‘ entration f reduced forms, i.e., y Gecreasing enus geni« 
: » particularly sulfhydryl compounds. 
I ipr ipl of the effects of various microwave intensities 
tai ly to the t al « sure of animals. When individual parts of 
t ‘ meter r ge rowaves tf nontiiermal 
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mortality was reached in 30-50 days. Larger doses of x-rays were less 
eftective with such treatment, while the survival time was doubled even 
with a 4,000 r dose when this agent was used in combination with micro- 
waves. 


In experiments concerning the prevention of radiation sickness resulting 
from tumor radiotherapy it was shown that a 700 r dose of x-rays causes 
significantly smaller changes in mouse bone marrow if the animals are 
previously exposed to millimeter electromagnetic radiation (A = 7.1 mm) 
(Sevast*yanova, 1969; Potapov et al., 1974; Sevast*yanova and Vilenskaya, 
1974). 


Constant magnetic fields (CMF) of low intensity are also used for protec- 
tion from the injurious effects of tumor radiation and chemotherapy 
(Garxavi et al., 1976, 1977). A strengthening of the antitumor effect 
(sarcoma 45, mammary gland cancer in rats) of tonizing radiation was 

zed in a 200-500 Oe CMF as compared to ionizing radiation alone 
(Komurdzhiyev et al., 1968, 1977). The protective effect of the CMF was 
expressed as a reduction of mortality and an improvement of the hematologi- 
cal indicators. Evidence was obtained for a more effective antitumor 
activity of magnetic fields when there is a background of substances 
changing the level of free radical reactions in the organism (Ukolova 
et al., 1977). On the other hand, it was shown that in 3 days a 5,000 Ve 
CMF reduces the free radical concentrations in the liver and kidneys of 
mice and increases the activity of liver mitochondrial cytecchrome oxidase 
(Barsegyan et al., 1977). Based on these results and data available in 
the literature on the reduction of oxygen consumption and mitochondrial 
phosphorylating activity the authors discus ea che possibility that a CMF 
can induce hypoxia in an organism. Calculations indicate that a CMF must 
inhibit the chain oxidation process by 25 percent due to chain termina- 
tion and must slow the rate of peroxide dissociation (Aristarkhov and 
Piruzyan, 1973). These data on the decrease of free radical oxidation 
processes in tissues exposed to magnetic fields can explain the radio- 
protective effect of this agent. Thus, 4a prei.minary 30 minute exposure 
to a 912 Oe CMF moderated the effect of a subsequent /50 r dose of x-rays. 
This was shown by histological indicators such as base and acid phos- 
phatase, succinate dehydrogenase, pseudolipase and by the amount of 
lipids and trivalent iron in liver, spleen and adrenal gland tissues 
(Shust and Kestinik, 1976). A bidirectionality was also noted in the 
effect of « CMF (630 Oe) on Che growth of a human renal epithelium cell 
culture when this tield was used in combination with a 4600 r dose of 
ionizing radiation (Vlasov, 1977). 





A 1,000 V/cm electric field (EF) applied st‘ -r a gener] x-irradiation of 
2900 r increased the survival rate of mice oy </ and )5 percent in compari- 
g0n with Che ontrol for exposures of 1 and 24 hours, respectively 


(Artsruni et al., 19/73). To eiucidate the mechanism of the EF medicinal 
effect a study was done on the action of x-rays, electromagnetic fields 
ind the combined action of these agents on the physicochemical properties 








of hemoglobin. It was determined that after the application of an EF 
both in vivo ani in vitro the bond between the heme and globin is 
stabilized and the oxygen affinity of hemoglobin is increased, i.e., 
an effect opposing the action of lonizing radiation appears (Artsruni 
et al., 1975). Together with the direct effect of an EF on the 
hemoglobin molecule, in the opinion of the authors, processes in the 
organism also play an important role in the recovery of disturbances 
caused by ionizing radiation. 


based on the tindings presented above it can be concluded that constant 
electric and magnetic tields and also a broad frequency range of electro- 
magnetic fields with certain modes of administration can both increase 
and decrease the radiosensitivity of animals. Apparently, these i; ents 
appear in a role of nonspecific stimuli and cause characteristic adapta- 


tiona. responses in an organiss. 


As a result of adaptational responses an activation of erythropoiesis, an 
increase of the level of endogenic radioprotectors, a decrease of the 
oxidation-reduction potential of tissues and a number of other non- 


specific changes leading to the develops’ ° of a radioprotective effect 
rved. Furthermore, a number of ¢«..perimental studies indicate 

tue direct interaction of microwaves with biological membranes can 
rease the rate of free radical. oxidation processes (see the review: 


iilov and Zubkova, i977). It is necessary to consider the effects of 
rowaves on biological membranes, since membrane lipoprotein complexes 


ire ¢ least sate components of biological systems, being disrupted by 
stions and particularly under the influence of free radical 


. 
oxivation products. 


—a*ene © ~* . 
oA BLIUOGRA HY 


arkhov, V. M. and L. A. Piruzya L973), LZV. AN SSSR, SER. 
ho 6, p 915. 
wtisruni, G. G., L. K. Barsegyan, G. V. Romanov and L. A. Piruzyan 
75) ta “FPiziko-matematicheskiye problemy deystviya elektro- 
itnvkh poley i ionizatsii vozdukha” |Physical-mathematical 
et f the Effects biectromagnetic Flelds and the Ionization 


ati, Vol Le Moscow, “GH a, Pp ios. 


\ t t itia . . a | . Ve Romanov, A 4 Je Rut uze ‘ and he A. Piruzyan 
(i“4 s), j LV. AN > Ns tae DN « BLlOwe, “Oo s r 43). 
wd" ° \ . \. ' y oJ > al CHunyy aw ; , ase 20a aft Ray is Nauka. 
| ~ es. Y beh s* ss a nee A. .ruZz Bae ang * Me ; tia POA lov (19/7 ,) in 
: ‘ ‘ " , 
Aktual Vve VOprosy Mec. CS~ansKcoy Magnitooioiogiia ,Lurrent Questions 
ait “A ft ti . biol “a . ¥ i As SDL AUSA « 











10, 


L5. 


1s. 


15. 


l/. 


Burlakova, £. B., A. V. Alesenko, ¥. M. Molochkina, I. P. Pal‘mina 
and N. G. Khrapova (1975), “Sioantioksidanty v luchevom porazhenii 

i elokachestvennom roste” |Bioantioxidants in Radiation Sickness and 
Malignant Growth], Moscow, Nauka. 


Butkina, T. K. (1959), “Materialy IX nauchn. sessin gigiyeny i prof. 
patologii” |Proceedings of the Ninth Scien. Session of Hygiene and 
Proph. Pathology], Sverdlovsk, p 38. 


Chepikova, N. R. (1965), “Materialy Vsesoyuzn. s*yezda fizioterapevtov 
i kurortologov’ (Proceedings of the All-Union Convention of Physio- 
therapeutists and Health-resortologists], Baku, p 158. 


Chesnokova, A. P., N. A. Sych-wa, A. N. Liberman and V. M. Petrov 
(1969), “Materialy simpoz. po voprosam vilyaniya razlichnykh 
profilakticheskikh i lechebnykh doz izlucheniya na organiza” 
\Proceedings of the Sywposius on Problems of the Effect of Various 
Prophylactic and Medical Doses of Radiation on the Body], Leningrad, 
p Ww. 


Davydov, B. I., ¥. V. Antipov and V. S. Tikhonchuk (1974), KOSMICH. 
ISSLEDOVANIYA, Vol 12, No 1, p 129. 


Deichman, W. B. (1964), TOXIC APPL. PHARMACOL., Vol 6, No l, p 71. 


Deichman, W. 8., F. Stephens, M. Keplinger and K. Lompe (1959), 
J. OCCUP. MED., Vol l, p 369. 


Emanuel’, N. M. (1963) in “Pervichnyye mekhanizmy biologicheskogo 
deystviya ioniziruyushchey radiatsii” (Primary Mechanisms of the 
Biological Action of Ionizing Radiation], Moscow, Izd. AN SSSR, p 73. 


Evdus, L. K. (1972), “Fiziko-khimicheskiye osnovy radiobiologicheskikh 
protsessov i zashchity ot izlucheniya™ |The Physical-chemical Bases 

of Radiobiological Processes ana Protection From Radiation], Moscow, 
Atomizdat. 


Garkavi, L. K., Y. B. Kvakina and M. A. Ukolva (1976) in “Primeneniye 
magnitnykh polev v klinike” (Clinical Use of Magnetic Fields), 
Kuybyshev, p 9. 


Gembitskiy, Y. V. and A. N. Kholodnyy (1968) in “Gigiena truda i 
biologicheskoye deystviye elekt romagnitaykh voln radiochastot” 
\Work Hygiene and the Biological Effect of Radiofrequency Electro- 
magnetic Waves|, Moscow, p 25. 


Gerdon, Z. V. (1960) in "Fizicheskiye taktory vneshney sredy” 
[Physical Agents of the External Eavironment), Moscow, p 135. 








*~ 


18. Gordon, Z. VY. (1964) in "O biologicheskom deystvii elektromagnitnykh 
poley radiochastot™ [On the Biological Effect of Radiofrequency 
Electromagnetic Fields], Moscow, p 3. 


19. Gordon, Z. V. (1966), “Voprosy gigiyeny truda i biologicheskogo 
deystviya elektromagnitoykh poley sverkhvysokikh chastot” (Questions 
of Work Hygiene and the Biological Effect of Superhigh Frequency 
Electromagnetic Fields), Leningrad, Meditsina. 


20. yprodetskaya, S. F. (1960), FIZIOL. ZH. AN SSSR, Vol 6, p 622. 


21. Gorodetskaya, S. F. (1964) in “Biologicheskoye deystviye yl‘ trazvuka 
{ sverkh vvsokochastnykh kolebaniy” (|The Biological Effect of Ultra- 
sound and Superhigh Frequency Oscillations), Kiev, Naukova duska, 


» * 


r alles 


te 
4 


2. Gorodetskaya, S. F. (1968) in “Biofizika i radiobiologiya” [Bio- 
physics and Radiobiology], Vol 2, Kiev, p 201. 


23. Grayevskiy, E. Y. (1969), “Sul fgidril’nayye gruppy i radio- 
huvetvitel’nost’” [Sulfhydryl Groups and Radiosensitivity], Moscow, 
tomizcat. 


ywland, J. M. and S. M. Michaelson (19646), INDUST. MED. SURC., Vol 
133, No 7, p 500. 


25. Howland, J. M., Thomson, R. A. E. and S. M. Michaelson (1901) in 
jelogical Effects of Microwave Radiation,” Vol 1, N.Y., Plenus 


: ’ 
Press, p 201. 


lo. Isayenko, V. I. (1970), “Zashchitavye deystviya ul’ trafioletovoy 
adiatseii pri rentgenovskom obluchenii sobak" (|The Protective Effect 
‘ltraviolet Radiation on X-irradiated Dogs], Abstract of the 


ithor' s Master s dissertation, Als 


Iematilov, E. S. and S. M. Zubkova (1977), NAUCHNYYE DOKL. VYSSHEY 


: HKOLY. Bi ive ‘ SUKI , NO 0, r >. 
Vd. LAMA. ‘ ED. ASS We Jee Vol Sl, Y 575. 


pembusch, W. L., L. J. Glilespie, W. M. Leach and G. E. Anderson 


: ° : ~ + ey, . . - ae 
' . 7 Pie ADIAI. RES... Vol aS ae) ”“* 2 %«4 94. 


rmam, A. N. and M. S. Sakovexaya (1974), RADIOBIOLOGIYA, Vol 14, 


Mme As Y. (1968 ds "Mate rialy xonr. "Pr »blemy xosmic heskoy 
roceedings of the Conference on "Problems of Space 








32. 


33. 


35. 


%. 


7 


a4. 


45. 


46. 


a7. 


Lysina, G. G. (1968) in "Gi giyena truda i biologicheskoy deystviye 
elektromagnitnykh voln radiochastot™ [Work Hygiene and the Biologi- 
cal Effect of Radiofrequency Electromagnetic Waves], Moscow, p 105. 


Michaelson, S. M. and W. B. Deichman (1970), INDUST. MED. SURG., 
Vol 39, No 7, p 329. 


Michaelson, S. M., W. M. Houk, N. J. A. Lebda, Lu Shin-tsu and R. L. 
Magen (1975), AlN. N. Y. ACAD. SCI., Vol 247, p 21. 


Michaelson, S. M., R. A. E. Thomson and J. M. Howland (1961), AMER. 
J. PHYSIOL.. Vol 201, p 351. 


Michaelson, S. M., R. A. E. Thompson and A. E. Howland (1963), 
AEROSPACE MED., Vol 34, p ill. 


Michaelson, S. M., R. A. E. Thomson and J. M. Howland (1964), 
AEROSPACE MED., Vol 35, p 824. 


Michaelson, S. M., R. A. E. Thomson and W. J. Quinlan (1967), 
AEROSPACE MED., Vol 38, p 293. 


Mills, W. A. (1971), J. MICROWAVE POWER, Vol 6, p 141. 
Minecki, L. (1965), MED. PRACY, Vol 1, p 53. 
Miro, L. (1969), VIE MED., p 69. 


Miro, L., H. Atlan and Y. Arnaud (1967), ELECTRON. MED., Vol 41, 
p 100. 


Mirutenko, V. I. and Y. I. Serkiz (1968) in "Gigtyena truda i 
biologicheckoye devstvive elektromagnitnykh voln radiochastot” 
Work Hygiene and che Biological Effect of Radiofrequency Electro- 
magnetic Waves|, Moscow, p 105. 


Moskalyuk, A. I. (1957), TR. VOYENNO-MED. AKAD. IM. S. M. KIROVA, 
Vol 73, p 133. 


‘ikonova, K. V. (1906) in igiyena truda | blologicheskoye deystviye 
elektromagnitnykh voln raciochastot” |Work Hygiere and the Biological 
Effect of Radiofrequency Electromagnetic Waves], Moscow, p 12). 


Osipov, Y. A., R. N. Vol’ fovskaya, T. P. Asarova, Y¥. L. Kullkovskaya, 
rT. V. Kalwada and A. V. Shcheglovea (1963), GIGIYENA 1 SANITARIYA, 


“Oo 8, PD 45. 


Petin, V. G., A. G. Nasonov amo lL. &. Rusina (1975) in “Puti 
povysheniya effectivnosti vhivotnykh i rasteniy” (Methods for 
increasing the Effictency of Animals and Plants], Riga, Zinatne, p iil. 











48. 


20. 


Petrov, I. %. and A. G. Subbota (1964), VOYENNO-MED. ZH.. <2 9, p 20. 


Potapov, S. L., L. A. Sevast*yanova and R. L. Vilenskaya (1974), 
NAUCHN. DOKL. VYSSHEY SHKOLY. BSICL. NAUKI, No 3, p 46. 


Presman, A. S. (1958), BIOFIZIKA, Vol 3, No 2, p 358. 


Presman, A. S. (1968), “Elektromagnitayye polya i zhivaya priroda™ 
[Electromagnetic Fields and Life], Moscow, Nauka. 


Presman, A. S. and N. A. Levitina (1962), RADIOBIOLOCIYA, Vol 2, 
No 1, p 170. 


Rid, S. (1960), “Vozbuzhdennyve elektronnyye sostoyaniya v khimii i 
biotogii” [Excited Electronic States in Chemistry and Biology), 
Moscow, izd. inmost. iit. 


Sakovskava, M. S., R. I. Bikkulov and I. E. Bronshteyn (1973), 
"Materialy Vsesoyuzn. Simpoz. ‘Teoreticheskiye i prakticheskiye 
aspekty deystviya malykh doz ionizairuyushchey radiatsii’” 
[Proceedings of the All-Union Symposium on “Theoretical and Prac- 
tical Aspects of the Effect of Small Doses of lonizing Radiation"), 
svetyvkar, p Ov. 


ebast'vanova, L. A. (1969), NAUCHN. DOKL. VYSSHEY SHKOLY. BIOL. 
NAUAI, No 6, p 46. 


evastyanova, L. A. and R. L. Vilenskaya (1974), NAUCHN. DOKL. 
VYSSHEY SHKOLY. BIOL. NAUKI, No 6, p 48. 


Selimkhanov, K. S., S. S. Baladzhayveva and N. V. Guseynov (1968), 
| mR. VSESOYULS. » ' YEZDA FIZ LOTVERAPE 0V . P ] 78. 


apovalova, L. A. (1975), “Vilyaniye Vysokochastotnykh Elektro- 
magnitnykh poley razlichnykh fizicheskikh tharakteriscik na 
funktsional’nuyu aktivnost’ mitokhondriy” [The Effect of High 
frequency Electromagnetic Fields with Various Physical Characteris- 
tics on the Functional Activity of Mitochondria), abstract of the 


t's Master's dissertation, Odessa. 


Sholokhov, S. V. (1968), “Korrelyativnyye sootnosheniya mezhdu 
funkteivami pishchevaritel’nogo apparata i napryazheniyem kisloroda 
tkanvakh organizma pri deystvii f.zicheskikh factorov” [Correla- 

tions Between Functions of the Digestive Apparatus and the Oxygen 
neentration in Tissues of an Organism Under the Influence of 
yeical Factors), an abstract of the author's do.tora) dissertation, 


» OW. 











6U. 


bl. 


62. 


63, 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


Shust, I. V. and I. M. Kostinik (1976) in "Primeneniye magnitnykh 
poley v klinike” [Clinical Use of Magnetic Fields], Kuybyshev, 
p 163. 


Sivorinovskiy, G. A. (1973), "Okislitel'noye fosforilirovaniye 
mitokhondriy i nekotoryye pokazateli obmena yglevodov pri 
eksperimental'nom yvospalenii i deystvii ul'trazvuka i elektro- 
magnitnogo polya’ [Mitochondrial Oxidative Phosphorylation and 
Certain Indicators of Carbohydrate Metabolism During Experimental 
Inflammation and the Action of Ultrasound and an Electromagnetic 
Field], an abstract of the author's Master's thesis, Moscow. 


Skorobogatova, A. M., I. B. Bogina, A. G. Kartushenko and M. M. 
Yakovleva (1968) in "“Gigiyena truda i biologicheskoye deystviye 
elektromagnitnykh voln radiochastot" [Work Hygiene and the Biologi- 
cal Effect of Radiofrequency Electromagnetic Waves], Moscow, p 143. 


Skolov, V. V. and N. A. Chulina (1964) in "O biologicheskom deystvii 
electromagnitnykh poley radiochastot" [On the Biological Effect of 
Radiofrequency Electromagnetic Fields], Moscow, p 122. 


Sumarukov, G. V. (1970), "Okislitel‘noye ravnovesiye i radio- 
chuvstvitel'nost' organizma’ [The Oxidation Equi’ibrium and Radio- 
sensitivity of an Organism], Moscow, Atomizdat. 


Syngayevskaya, V. A. (1966) in "Mediko-biologicheskiye problemy 
SVCh-izlucheniya" ,(Medicobiological Problems of SHF-radiation], 
Leningrad, p 67. 


Tarusov, B. N. (1954), "Osnovy biologicheskogo deystviya radio- 
aktivnykh islucheniy"” [The Basis of the Biological Effect of 
Radioactive PRadiations], Moscow, Medgiz. 


Tarusov, B. N. (1962), "Pervichnyye protsessy luchevogo porazheniya" 
[The Primary Processes of Radiation Sickness], Moscow, Atomizdat. 


Tarusov, B. N. (1976) in “Svobodnoradikal'noye okisleniye lipidov v 
norme i patologii’’ [Normal and Pathological Free Radical Oxidation], 
Moscow, p 1/76. 


Thomson, R. A., S. M. Michaelson and J. M. Howland (1965), RADIAT. 
RES., Vol 24, No 4, p 631. 


Thomson, R. A. E., S. M. Michaelson and J. M. Howland (1966), BLOOD, 
Vol 28, No 2, p 15?. 


Thomson, R. A. E., S. M. Michaelson and J. M. Howland (1967), 
AEROSPACE MED., Vol 38, p 252. 


91 











72. Tikhonchuk, V. S. (1974), KOSMICH. ISSLEDOVANIYA, Vol 12, No 3, 
p 478. 


73. Tyagin, N. V. (1957), TR. VOYENNO-MED. AKAD. IM. S. M. KIROVA, p 84. 


74. Tyagin, N. V. (1971), "“Klinicheskiye aspekty oblucheniy SVCh- 
dipazona" [Clinical Aspects of SHF-range Irradiations], Leningrad, 
Meditsina. 


75. Tolgskaya, M. S. and Z. V. Gordon (1971), "Morfologicheskiye 
izmeneniya pri deystvii elektromagnitnykh voln radiochastot” 
{Morphological Changes Caused by Radiofrequency Electromagnetic 
Waves], Moscow, Meditsina. 


76. Ukolova, M. A., M. M. Petryayev, Y. B. Kvakina and Y. G. 
Mar'yanovskaya (1977) in "Aktual'nyye voprosy magnitobiologii" 
(Current Questions in Magnetobiology], Saransk, p 54. 


77. Ulashchik, V. S., I. P. Antonov and L. I. Veres (1970), “Materialy 
2-y Vsesoyuzn. konf. po eksperim. kurortologii i fizioterapii" 
Proceedings of the Second All-Union Conf. on Exper. Health Resort 
Treatment and Physiotherapy], Moscow, p 217. 


78. Viasov, A. Y. (1977) in “Aktual'nyye voprosy meditsinskoy magnito- 
biologii"” [Current Questions in Medical Magnetobiology], Saransk, 
p 8. 


719. Vol'fovskaya, R. N., T. G. Asanova and A. V. Shcheglova (1960) in 
"Klinika khronicheskogo vozdeystviya na organizm elektricheskogo 
polya vysokoy chastoty i rentgenovskogo izlucheniya" [Clinical 
Observations of the Chronic Effects of a High Frequency Electric 
Field and X-radiation on the Body], Leningrad, p 15. 


80. Yakovleva, M. I. (1968) in "Gigiyena truda i biologicheskoye 
deystviye elektromagnitnykh poley radiochastot" [Work Hygiene and 
the Biological Effect of Radiofrequency Electromagnetic Fields], 
Moscow, p 1/78. 


81. Yerushalmi, A. (1975), RADIAT. RES., Vol 64, , 602. 


82. Zhuravlev, A. I. and S. M. Zubkova (1973) in "Biofizicheskiye aspekty 
zagryazneniya biosfery” [Biophysical Aspects of Pollution of the 
Biosphere], Moscow, Nauka, p 04. 


83. Zubkova, S. M. (1969), DOKL. MOSK. O-VA ISPYT. PRIRODY, Vol l, 
p SY, 








84. Zubkova, S. M. (1977), “Materialy k VII s'yezdy fizioterapevtov i 
kurortologov" [Proceedings of the Seventh Convention of Physio- 
therapeutists and Health-resortologists], Moscow, p 48. 


COPYRIGHT: Izdatel'stvo "Nauka", ‘Uspekhi sovremennoy biologii", 1979 


9342 
cso: 1870 





Y4 











SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


VLADAS NIKODIMOVICH KVIKLIS CELEBRATES 70TH ANNIVERSARY 


Moscow GIGIYENA I SANITARIYA No 1, 1979 pp 88-89 


‘Text! On 6 April 1978 Professor Vladas Nikodimovich Kviklis, noted scientist 
and hygienist, teacher, honored doctor of the Lithuanian SSR and doctor of 
medical science, was 70 years old. He is the head of the hygiene department 
in the department of medicine, Vilnius University imeni V. Kapsukas. 





After graduating from the department of medicine at Kaunasskiy University in 
1934, V.N. Kviklis perfected his knowledge in the fields of sports and school 
nedicine at the University of Gratz (Austria); from 1938 to 1940 he worked 

in the Lithuanian Department of Public Health. In 1940, after the establish~- 
nent of Soviet power in Lithuania, he was appointed director of convalescent 
and prophylactic establishments, and in 1944 head of the medical and epidem- 
iologica! board for the Lithuanian SSR Public Health Commissariat. From 1945 
through 1959 V.N. Kviklis was the director of the Republic scientific research 
institute for sanitation and hygiene and concurrently worked in the hygiene 
division of the department of medicine at Vilnius University. In 1953 he 

was appointed chairman of the Learned Council of the Lithuanian SSR Ministry 


94 





of Public Heaith and worked successfully in that position until 1967. V.N. 
Kviklis has been 3 member of the CPSU since 1960. 


In 1962 Vladas Nikodimovich was elected director of the hygiene division of 
the department of medicine at Vilnius University, and he has held the post 
since that time. In 1968 V.N. Kviklis defended his doctoral dissertation on 
"A Hygienic Evaluation of the Physical and Intellectual Load on School Pupils 
in the Lithuanian SSR" and he was granted the title of Professor. Over 150 
scientific works have come from V.N. Kviklis' pen. Under his direction over 
10 candidates’ dissertations have been prepared. 


Since 1945 V.N. Kviklis has been the secretary of the Vilnius scientific med- 
ical society, and since 1972 has been the Chairman of the Lithuanian Republic 
scientific society for hygienists and sanitary inspectors, and a member of the 
board for the All-Union Scientific society of hygienists. From 1957 to the 
present V.N. Kviklis has been on the editorial council of the magazine "Health 
Protection” (in Lithuanian), and since 1972 he has belonged to the editorial 
council for the journal “Hygiene and Sanitation," V.N. Kviklis has been awar.‘ed 
medals and certificates of the Presidium of the Supreme Soviet of the USSR and 
the Presidium of the Supreme Soviet of the Lithuanian SSR. 


We congratulate Viladas Nikodimovich on his glorious anniversary and with him 
good health and many years of fruitful work. 


COPYRIGHT: "Gigiyena i sanitariya", 1979 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


UDC 616.9:929 Pokrovskiy 
VALENTIN IVANOVICK POKROVSKIY 
Moscow SOVETSKAYA MEDITSINA in Russian No 5, 1979 pp 119-121 


/Article commemorating V. I. Pokrovskiy's 50th birthday/ 

Lf ext/ Prof V. lL. Pokrovskiy, chief infectious disease specialist of the 
USSR “Ministry of Health, head of the Department of Infectious Diseases at 

the Moscow Medical Stomatological Institute, director of the Central Sci- 

entific Research Institute of Epidemiology, corresponding member of the 

USSP Aeademy of Medical Sciences, was 5O years old in April 1979. 


V. I. Pokrovskiy graduatec from the First Moscow Medical Institute imeni 
i. M. Sechenov in 1952, after which he taught at the Department of infec- 
tious Diseases for 12 years. In 1964 he was transferred to the Moscow Med- 
ical Stomatological Institute, where he organized the Department of Infec- 
+ious Diseases, which he has headed to this day. In 1966 V. I. Pokrovskiy 
was appointed deputy and in 1971, director of the Central Scientific Re- 
cearch Institute of Epidemiology, in which he established the Section of 
Infectious Pathology, which under his guidance became one of the leading 
centers in the country for the study of infectious pathology. A pathophys- 
Ological approach to the study cf problems relative to the clinical pic- 
ture of infectious diseases is a distinctive feature of the work of this 
nter. V. I. Pokrovskiy displayec an inclination for scientific work very 
early. In 1955 he defended his candidate dissertation and in 1966, his doc- 
toral dissertation. In 1967 he received the title of professor and in 1971 
was elected corresponding member of the USSR Academy of Medical Sciences. 


The life path of V. I. Pokrovskiy, who is now in the prime of his creative 
powers, is characterized by purposefulness, tireless creative search, com- 
plete devotion to practical medical work and winning warmth in relations 
with people. 


It is symbolic that the article "Outline of the History of the Department 
of Infectious Diseases” is one of V. I. Pokrovsekiy's first works. Since 

¥. I. Pokrovskiy has faithfully cherished and developed the best tra- 

ns of Soviet medicine: patriotism, a high level of scientific research 
and its practical importance 
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The fine clinical analysis, breadth of approach to the studied problem and 
attempt to see to it that scientific work elways has a real practical re- 
sult were clearly seen in his candidate dissertation "The Clinical Course 
of Typhoid Fever and the State of Some Defense Functions of the Body During 
Treatment With Synthomycin.” 


The feeling for the new and the ability to find a promising trend in scien- 
tific research characteristic of V. I. Pokrovskiy was manifested with spe- 
cial clarity during work on his doctoral dissertation "Purulent Meningit- 
ides (Clinical Picture, Diagnosis and Treatment)." This work has not lost 
its significance to this day. It formulates the basic principles of etio- 
tropic and pathogenetic therapy of purulent meningitides. For the first 
time the harmlessness and high therapeutic effectiveness of massive doses of 
penicillin are substantiated and demonstrated and the criteria of selection 
of antibiotics and their doses and methods of administration with due re- 
gard for the etiology of the disease and degree of permeability of the he- 
matoencephalic barrier are substantiated. In 1967 V. I. Pokrovskiy together 
with L. A. Favorova scientifically substantiated the forecast of an epidemic 
of meningococcal infection, which enabled public health bodies to promptly 
take the eppropriate measures. Furthermore, this work served as the source 
of cevelopment of clinical pharmacology and of a reanimation service in the 
clinic of infectious diseases. 


A study of the pathogenesis of meningococcal infection and the development 
of methods of rational etiotropic therapy with the use of new antibacterial 
preparations are expanding under V. I. Pokrovskiy's guidance. The investi- 
gations conducted formed the basis_for the monograph "Meningokokkovaya In- 
fektsiya” /Meningococcal Infection/ (1967) and for "Metodicheskiye Ukazaniya 
po Klinike, Diagnostike, Lecheniyu i Profilaktike Meningokokkovoy Infektsii" 
[Operating Instructions for the Clinical Picture, Diagnosis, Treatment and 
Prevention of Meningococcal Infection/. 


The principles of intensive and reanimation therapy in the clinic of infec- 
tious diseases laid down by V. I. Pokrovskiy played an important role in 
providing the necessary treatment for patients suffering from cholera during 
the outbreak of this disease in 1970 in Astrakhan', where V. I. Pokrovskiy 
went on assignment from the USOR Ministry of Health with his associates. He 
studied the pathogenesis of cholera in detail, on the basis of which an orig- 
inal classification of this disease according to the degree of dewatering vas 
developed. This classification enabled the physician to determine the ther- 
apeutic tactics at the patient's bed. As a result of the experience acquired 
in Astrakhan’ and_during foreign missions, V. I. Pokrovskiy wrote the mono- 
graph "Kholera” /Cholera/ (1978). 

V. I. Pokrovskiy'’s attenticn to mycoplasma infection, to which_the book "Mi- 
koplasma Pnevmonii are poningda [Pneumonia Mycoplasma Infection/ (1978) is 
devoted, and to yersinioses, to which he now pays special attention, attests 


to his ability to see ittle-studied and promising problems. 





¢. 1. Pokrovskiy devotes a great deal of effort to the control of intesti- 
nal infectiors, directing research on the pathogenesis, clinical picture 
and treatment of patients suffering from dysentery and salmoneliosis. The 

sults of these studies are reflected in the methodological data published 
by the USSR Ministry of Health (1978), as well as in the monograph “Dizen- 
teriya” /Dysentery/ (1979). 


’. I. Poxrovskiy maxes an important contribution to the coordination and 
nae ptbersinaeni of scientific research, heacing the Scientific Coun- 
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V. i. Pokrovskiy pays much attention to the introduction of the results of 
scientific research into the practice of control of infectious diseases and 
personally participates in antiepidemic measures both in our country and in 
many Asian and African countries. 


He also pays much attention to the certification of the country's scientific 
ersonnel, being Ceputy chairman of the expert council on therapeutic sci- 
ences of the Higher Certification Commission at the USSR Council of Ministers 
’. i. Pokrovskiy is a comsultant to the Fourth Main Administration of the USSR 
Mi try of Hea.th, member of the presidium of the board of the All-Union So- 
Lety of Infectious Disease Specialists and of the All-Union Scientific So- 
siety of Epidemiologists and Microbiologists imeni I. I. Mechnikov, member of 
the International Federation of infectious Disease Specialists, editor-in- 
chief of the section "Infectious Diseases” of the Great Medical Encyclopedia 
(‘third edition) and of "Entsiklopedicheskiy Slovar’ Meditsinskikh Terminov" 
Er Lopedic Dictionary of Medical Terns/ of the USSR Academy of Medical 
that i eing prepared for printing, deputy editor of MEDITSINSKTY 
EFEPATLVNYY ZHURNAL, member of the editorial board of ZHURNAL M-KROBIOLOGIT, 
EBP.DEMIOLOGIi 2 DOMVNOS.OLOG{. ane member of the editorial council of the 
ourne WETSKAYA MEDITSINA. 


xrovseiy is engagec in extensive party and social work, being member 
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The editorial board of the Journal SOVETSKAYA MEDITSINA warmly greets V. 


I. Pokrovskiy on nis anniversary and wishes him health and great creative 
success. 


COPYRIGHT: "“Sovetskaya Meditsina”, 1979 
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BOOK ON SOIL HYGIENE AND PURIFICATION OF POPULATED AREAS REVIEWED 
Moscow GIGIYENA I SANITARIYA No 1, 1979 pp 90-91 


[Review by F.S. Okolov of book “Gigiyena Pochvy i Sanitarnaya Ochistka 
Naselennykh Mest" ["Soil Hygiene and Purification of Populated Areas"] by 
\.M. Perelygin and V.V. Paznoschik, Meditsina, 1977, 188 pages] 


{Text} In this book a wealth of material is presented reflecting the partic- 
ular sanitation conditions that have arisen in connection with the speedy 
development of industry and chemicalization of agriculture. New data have 
been collected and correlated which are not generally a part of hygiene lit- 
erature, but which are particularly important in contemporary conditions. 

The effects of many unfavorable factors on the soil are evaluated, and ways 
of preventing these effects are pointed out. Means of hygienic control of 
the sanitary condition of soil and populated areas are presented. The authors 
make use of forecasting techniques to describe the future sanitary condition 
of the soil and the prospects for sanitary purification of populated areas. 
In other words a method of making scientific predictions is used. 


In the first chapter, pollution of the soil in cities abroad is described 

ind the problems of neutralizing waste materials in the USSR are examined. 
Tre material is presented in the form of general description. It is well 
supplemented with specific figures, which are set forth in the second section 

the book. The authors then describe the role of the soil in the biologi- 

cal metabolic cycle. This subject is discussed in detail. It should be noted, 
however, that in describing the conversion of ammonia compounds the nitrite 
formation stage is not mentioned. On page 17 there is an error in Table 2: 
the general porosity of the soil is given in milligrams (it should obviously 
te in percentage). Table 3 is very interesting: it shows the connection be- 
‘ween soll type and trace element content - of manganese, boron, copper, 

inc- in crops. In examining the purification of industrial waste water with 
preliminary processing in irrigated fields, the authors do not stress the role 
if the soil’s filtration properties. 


fhe material in the section “Soil toxicity according to microbe factor" is 
presented too vaguely: specific corresponding work should be cited. In the 
section “Epidemiological significance of the soil” all of the material is 
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set forth as’it relates to contamination of the soil by pathogenic micro- 
organisms and to their survival in the soil. The most important criteria 

for a sanitary evaluation of the soil are described here: sanitary-chemical, 
sanitary-bacteriological, sanitary-helminthological, sanitary-entomological, 
and complex. On pages 42-43 the hygienic criteria are given for a sanitary 
evaluation of soil contamination by chemical substances. In effect the ques- 
tion of trace element accumulation in the soil is addressed here. It seems 
to us that the methods recommended for controlling buildup of trace elements 
in the soil are too complex for practical use but may be useful for special 
(scientific and other) investigations. On pages 46-49 a plan is presented 
tor hygienic analysis for establishing permissible limits to chemical concen- 
trations in the soil. Unfortunately it is not indicated who created and ap- 
proved this very complex plan, and in which situations it may be required. 

In our opinion the plan described may be accessible for specialized scientific 
research institutes. 


The following section (pp 62-67) concerning control of test areas is well 
arranged with specifics and details. It would have been expedient to mention 
in this section the necessity for protective measures in these situations for 
service personnel. 





The second part of the book, “Sanitary purification of populated areas,” con- 
sists of the following chapters: Composition and accumulation of waste mater- 
ialis in cities and towns; Organization of sanitary purification of populated 
areas; High-load solid waste areas; Neutralization and processing of solid 
waste into organic fertilizer; Thermal methods of neutralizing and processing 
solid waste; Mechanical and chemical methods of neutralizing and processing 
solid waste; A short description of methods for neutralizing and burying in- 
dustrial waste. The title of the book's second part does not correspond to 
the material set forth there, as the principles and methods for purifying 
populated areas described cover only a part of the problem; for example, re- 
moval systems, sewers, etc., are not described. ‘The second part should be 
expanded so the contents fully fit the title; a classification must be 
given, first of all, of all methods now used for sanitary purification of 
populated areas. 


One particularly important feature of the material in the second part is an 
account of the economic effect of the use of waste products. The authors 
consider this side of the question to be of great importance and ofier exanm- 
ples of a successful technological cycle through which the expense of pro- 
cessing wastes is sharply decreased. This favorable effect is most evident 
when an enterprise within the industr‘al center is interested in using a 
specific quantity of the processed waste. Such information is extremely val- 
uable. 


The final two chapters concern test sites, but the requirements for test site 
construction vary. In both chapters measures are called for to protect the 
environment (underground and surface weter, soil and atmosphere) but the 
requirements in burying industrial waste are by far the strictest. In each of 
these chapters wastes are classitied and specific methods for their processing 
and burial are given. 


This book by V.M. Perelygin and V.V. Raznoshchik is a useful guide for sanitary 
inspectors, as it presents valuable new data and extensive material. 


COPYRIGHT: "Gigiyena i sanitariya”, 1979 
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PUBLICATIONS 


UDC 616.932(049. 32) 
COMPREHENSIVE STUDY OF CHOLERA PRESENTED IN NEW BOOK 
Moscow SOVETSKAYA MEDITSINA in Russian No 5, 1979 pp 112-114 


Review » by Doctor of Medical Sciences Yu. F. Shcherbak (Moscow) of the book 
Kholera” /Choler by V. I. Pokrovskiy and V. V. Maleyev, Meditsina, Mos- 
cow, 1978 


[Text/ The published book by clinical infectious disease specialists V. I. 
Pokrovskiy and VY. V. Maleyev contains a survey of the latest information and 
results of original research on the urgent problems of the pathogenesis, 
clinice’ sicture and treatment of cholera. 


The reviewed monograph, being a fundamental and distinctive practical hand- 
book, greatiy differs from the previously published textbooks in its clinico- 
pathogenetic trend, which is of great importance for the organization of the 
treatment of patients suffering from cholera. 


During the past two decades El Tor cholera, having begun its seventh pandem- 
ic procession, has had the tendency to involve an ever greater number of 
Asian, African and Middle anc Near Eastern countries in the epidemic process. 
Great advances in the study of the pathogenesis, pathomorphology and diag- 
nosis and, especially, in the improvemen~ in adequate pathogenetic therapy 
of cholera have been made during the period indicated. Many views of these 
irportant sections have been revised and some concepts have changed fundamen- 
tally and become obsolete ana are only of historical interest. The examined 
book presents new concepts and modern methods of research based on extensive 
factual data from personal practical experience during cholera outbreaks in 
the VSSR and in a number of foreign countries. 





.ve introduction stresses the importance and urgency of the study of El Tor 
nolera and presents 4 brief historical survey of its spread in the world in 
ve last few years. The monograph consists of five chapters, which quite 
fully illuminate the basic aspects of the cholera problem. The textbook pre- 
sente a brief bibliographic index and the text is well illustrated with tables 
and drawings. 
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he first chapter, which is concerned with selected problems of pathogen- 
esis and patolocical anatocy . Sefines the book’s basic tesk, as the authors 
stress quite correctly, as follows: ™”... to put in the physician's hands 

® practical handbook for action at the bed of the cholera patient.” 


Of all the path: ios cal processes cccurring in the patient's body acute iso- 
tonic dehydratio.. ,.ecompensated dewatering) is now considered the leading 
one. The body's losses of the most important electrolytes in connection 
with hypersecretory processes in the small intestine also pley an important 
role in the pathophysiology of cholera. The authors show the role of var- 
ious toxic substances of cholera vibrions in the mechanisz of hypersecre- 
tion of the isotonic fluid ‘although the effect of cholerogen and other tox- 
ins on the intestinal wall still remains not quite clear). 


The enumerated data on the px*hogenesis of cholera are new, differing fun- 
camentally from views prevel«"t in the past, for example, on the desquama- 
tive nature of affections of «h= epithelium of the small intestine. The new 
Gata also incluce the study ut *~se sondition of the mucous mezbrane of the 
inteustine by means of aspiratic.. >iepsy anc electron microscopy conducted by 
the authors. This study has shown only the presence of "functional break- 
downs” and of a short-term disturbance (toxic damage) of the absorption ca- 
pacity of the intestine, which is confirmec by the results of special inves- 
tigations. However, pathologcanatomical data have shown mocerate or even 
weakly pronounced phenomena of catarrhal enteritis. 

the long and thoroughly vr m second chapter sets forth the clinicopatho- 
genetic classification of El Tor cholere proposed by V. I. Pokrovskiy and 
coauthors in 1973, which is based on the clinical picture and takes into ac- 
count the degree of dehydration of the body. The sut aivss2en into four deg- 
rees of dehydration enables the practitioner to correctly judge the severity 
of the clinical course of cholera anc its outcomes. 
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acteristics of verious degrees of de- 
maine the volume anc rates of administra- 
e clear that an evaluation of 
ine from cholera with due regard 
orrect way for a successful re- 


watering also make it possit “ 
tion of water anc salt therapy. it i 
the severity of condition of patients su 
for the degree of dewatering is the only 
hydration. 


The clinical and pathophysiolce 
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Numerous obsolete clinical cliacri*ications of cholera, which do not take into 
account modern views of the rathorenesis cf this disease and often are noted 
for bulkiness, complexity and confusion, are quite correctly criticized. 


the monograph illuminates in detail the clinical characteristics of El Tor 
cholera depending on the degree of dehydraticn. Along with this the authors 
of this monograph report on the resu. of their own pathophysiological in- 


vestigations, which are notec for curposefulness ani innovation with respect 
to methodology. Ciinical anc laboratory research iu supported by very ine 
structive excerpts from the case histories of patients suffering frcam cholera. 








OT interest are the cetea or the characteristics of the clinical course of 
cholera in preznant womer., in chilcren and in combination vith concomitant 
pathology. There is also e cescription of vibrion carriage as a subclinical 
course of the active infectiour process. 


The third chapter dravs the reader's attentio: to the formation of a clin- 
ical diagnosis. gives its epidemiological substantiation and presents dif- 
ferential diagnostic comparisons with other intestinal infections and poi- 

. This chapter sets forth briefly, but quite clearly, the stages in 
a microbiological examination during cholera, including the bacteriological, 
serological and funcamentally new method of isolating pure cultures of chol- 
era vibrions developed by the authors. 


sonin 4.) 


The fourth chapter of the monograph, —— wicely presents the extensive ex- 
perience of the croup of authors and other Soviet (K. V. Bunin; V. NW. Niki- 
forov and coauthors; K. M. Loban anc others) anc foreign specialists (R. 
Phillips and coauthors and others) in the treatment of patients suffering 
from cholere, is substantial in volume and the most original. The developed 
ss 
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rinciples of pat! hoger. tic therapy are based on the pr henry and all-around 


physiological anc biochemical investigations cond ted curing the last 
two decades. At the s time, the content, tactics, methods and organiza- 


shed _© 
tion of treatment have changed fundamentally. In this chapter the practi- 
} hing that is necessary for adequate intensive therapy 


*. ayY . i ! find every? 


with due regard for the severity of the course of cholers. 


Adhering to the principle of complexity, at the same time, the authors be- 
lieve that in a severe course of cholera accompaniea by Gewatering of the 
body pathorenetic water and salt therapy, which is equated with intensive 
ard even reanimatioc: cherany occupies first nliace. In fact, by adminis- 


it correctly, it is possible to lower lethality elmest to zero. This 
reprecents a tremendous success in the contro. of choiera, which until 
ently } ed up to 30-50% of the patients. However, the lack of sterile 
salt solutions at the is; 1. OF medical workers and incorrect 
+ iné poor oreanization of treatment can also now lead to considerable 
lethality, as well as to various types of complications. The variants of 
termination of t’ie lume of eacministerec water and salt solutions are 
Jeccribec in detail with cue regard for the degrees of dehydration. The sau- 
ho t a rreat cea f work into the cevelopment of formula: of water and 


tions, whic ntinue to be improvec aiso now. The quartasalt solu- 
tion proposed by the authors is widely used in practice in many acute intes- 


e tendency toward simplifying and lowering the cost of cholera treatment 
beer arly notei throughout the worid in the last few yeers, which is 
* par rt : Bri er the concitions of big epidemic outbreaks chare 
terietic for Asian and African countries. Therefore the authors did not 
reyarc the problem of perora. acnuinistratior of salt solutions The book 
ive ritica lys of the advantages anc shortcomings of tt nis method 


and wo the ways Tor its possib.e improvement 
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Treatment with antibiotics during cholera is of nu decisive importance, in 
connection with which the indication of the need for an efficient use of 
antibacterial preparations is especially valuable for the practitioner. The 
carefully conducted investigations of the pharmacokinetics of tetracycline 
reflect a totally new, scientifically substantiated approach to the selec- 
tion of optimal doses and periods of antibiotic therapy. At the same time, 
it is quite correctly suggested that antibiotics be not used in the over- 
whelming majority of vibrion carriers. 


Complications during modern treatment of cholera are rare. At the same time, 
the fifth chapter pays attention to the initial signs of hyperhydration, be- 
cause the physician should evaluate not only clinical symptoms, but also the 
present physiclogical indices. 


The book is not devoid of some shortcomings due mainly to the complexity of 
the tasks set. The authors have not always succeeded in finding the correct 
relationship between theoretical and practical aspects. Treatment of chol- 
era in children is described very briefly. 


All these shortcomings are not of a fundamental nature and cannot change the 
general positive evaluation of the book, which is very necessary for the 
practitioner. 


COPYRIGHT: "Sovetskaya Meditsina", 1979 
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UDC 613.81(049. 32) 
SOCIAL ASPECTS OF ALCOHOLISM STUDIED IN NEW BOOK 
Moscow SOVETSKAYA MEDITSINA in Russian No 5, 1979 pp 117-119 


[Review by Candidate of Medical Sciences G. A. Zhukov (Moscow) of the book 
"Alkogolizm (Sotsiai’no-Gigiyenicheskiye Aspekty") /Alcohoiism (Social and 
Hygienic Aspects)/ by Yu. P. Lisitsyn and N. Ya. Kopyt, Meditsina, Moscow, 
1978, 432 pages/ 


Text/ A critical analysis and generalization of the experience in the con- 
trol of alcoholism and drunkenness in our country and abroad are presented 
for the first time in Soviet medical literature. The large number of works 
published in the last few years has been devoted mainly to the clinical prob- 
lems of alcoholism, but, unfortunately, reports on a fundamental study of the 
social and hygienic aspects of alcoholism end drunkenness have not been pub- 
lished at all. The reviewed monograph, which consists of a foreword and 8 
chapters illustrated with 23 tables and 6 drawings, fillsthis gap to a con- 
siderable extent. 


Illumination of the spread of alcoholism and its causes and medicosocial con- 
sequences, as well as of the problems relative to the organization of the 
prevention and eradication of alcoholism and drunkenness, is the main value 
of this monograph. The authors draw the reader's attention to the basic 
»rinciples of the decrees of the CPSU Central Committee and the USSR Council 
of Ministers "On Measures To Intensify the Control of Drunkenness and Alco- 
holism” (1972), which stress the social and hygienic importance of this prob- 
lem as a whole determined by the considerable spread of aicohol abuse and by 
the creat damage to the population's health, economy, family and society. 


Chapter I entitled "Definitions and Classifications of Alcoholism" critically 
examines the contradictory definitions of the basic concepts of alcoholism 
existing in medical literature. They hamper a clear diagnosis and a single 
method of detection and treatment at early stages of the disease, as well as 
the development of preventive measures. Therefore, the conclusion that, es- 
centially, drunkenness and alcoholism should be considered different stages 
in alcohol abuse is quite legitimate. "We believe," the authors stress, 
"that the term ‘alcohol abuse’ should be understood in a broader sense. It 
should include both drunkenness as an excessive consumption (abuse) of alco- 
hol even without signs of alcoholic disease and alcoholism (disease at var- 
ivuus stages of its manifestation) as a higher degree of alcohol abuse." 
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A careful analysis of the advanteges and disadvantages of the diagnostic 
criteria and classifications of alcoholism existing in the USSR and abroad 
is made from these standpoints. Essentially, the authors propose a new, 
improved clessification of alcoholism and drunkenness most fully reflecting 
the social and hygienic aspect of the problem with due regard for the deg- 
ree of alcohol abuse, which makes it possible to differentiate alcoholism 
from drunkenness and drunkennes from the traditional "moderate" consumption 
of alcoholic beverages. It is important to stress that the proposed diag- 
nostic criteria of alcohol abuse, which form the basis for the indicated 
classification, have been confirmed curing the study of the spread of al- 
coholism and drunkenness among the workers of one of the largest industrial 
enterprises. 


The development of an overall methodological approach taking into consider- 
ation the medicel, social, psychological and other aspects of the problem 
of alcoholism, which are examined in chapter II entitled "Methods of Study- 
ing Alcoholism,” should be put down to the author's credit. This chapter 
critically analyzes the views of bourgeois scientists, who use epidemiolog- 
ical approaches to the study of alcoholism without taking into account the 
social structure of society and the set of biosocial and psychological fac- 
tors. The program for and method of an overall social and hygienic inves- 
tigation developed by the authors made it possible to gracualiy observe and 
generalize the basic tencencies and patterns in the spread of alcoholism in 
individual countries of the world and the USSR, to determine the extent of 
alcohol abuse among individual age-sex and social groups of the population 
and the effect of alcohol abuse on the population's health, to detect the 
factors contributing to alcohol abuse and to generalize the forms and meth- 
ods of controlling alcoholism anc drunkenness. It should be noted that mod- 
ern methods of mathematical and statistical analysis are used in the elabo- 
ration and analysis of the data obtained (about 90,000 units of initial in- 
formation on individuals abusing alcchol). 


The dynamics of consumption of alcoholic beverages in economically developed 
countries is describec in detail. The consumption of alcoholic beverages in 
prerevolutionary Russia and the USSR (chapter III) is analyzed. On the basis 
of the data on per-capita consumption of alcoholic beverages and on the num- 
ber of patients suffering from alcohoiism in 25 economically developec coun- 
tries modern tendencies and patterns in the spread of alcoholism and drunk- 
enness in the USSR and abroad are observed and materials on the incidence of 
@lcoholism and alcoholic psychoses in nine USSR cities, where health was 
studied in connection with the i9’0O population census, are analyzed. These 
investigations were the premise for an in-depth statistical study of the 
spread of alcohol abuse among Moscow's age-sex and social population groups 
(according to the data of psychoneurological clinics and medical sobering and 
first-aid stations). 


The study of the spread of alcoholism is one of the complex tasks of medical 
statistics, psychiatry and social hygiene. Chapter iV is devoted to this 
problem. in this chapter statistical data on the spread of alcoholisz 








throughout incividcual countries of the world, as well as the analysis of 

the age-sex iniices of incidence of alcoholism according to the materials 

of nine USSR cities, are supplemented significantly by a study of some so- 
cial and hygienic aspects of the spread of alcohol abuse. Thus, the study 
of a group of alcohol abusers, according to the data of psychoneurological 
clinics and medical sobering anc first-aid stations, has shown that every 
seventh person (14.1%) out of the total number of alcohol abusers is regis- 
tered in a psychoneurological clinic in connection with alcoholism. The 
group of medical sobering stations has the greatest proportion (66.1%). In- 
dividuals in a state of aicoholic intoxication serviced by first-aid stations 
constitute one-fifth. Of interest are the data on the spread of alcohol a- 
buse at one of the mejor incustrial enterprises depending on some social and 


hygienic factors (family status, education, occupation, nature of labor and 
so forth). 


Not only public health organizers, but also clinicians, especially psychi- 
atric narcologists, will obtain detailed and valuable information on the 
medicosocial consequences of alcohol abuse (chapter V). The following basic 
problems are examined: lethality from alcoholism and drunkenness; effect of 
alcohol abuse on the general morbidity of the population; morbidity with a 
temporary loss of work fitness in workers abusing alcohol; economic and moral 
damage from alcoholism and drunkenness. The conclusions of Soviet and for- 
eign authors are analyzed and critically interpreted and the basic results of 
a number of multistage investigations of the medicosocial consequences of al- 
soholism conducted by the authors and under their guidance for a number of 
years are presented. The reacer will find here valuable statistical data on 
mortality from alcoholism in some countries, in particular data on the basic 
causes of mortality from a number of diseases, whose connection with alco- 
holism is well known. The authors’ investigations and the data of a number 
of Soviet authors attest to some extent to the formed structure of the causes 
of mortality in men abusing alcohol, among which accidents, poisonings and 
injuries occupy first place (47.6%); next are cardiovascular diseases (28.7%), 
tumors (7.4%), diseases of dizestive (5.7%) and respiratory (4.9%) organs 

a .d so forth (6.7%). The authors were able to show that the considerable 
spread of alcoholism and drunkenness, the effect of alcohol abuse on the po- 
.ation's heaith and the vast economic damage done to the national economy 
make the control of alcoholism a problem of state importance. 


The social causes of alcoholism and drunkenness are described in chapter VI, 
where from the standpoint of Marxist sociology an analysis is given and mod- 
rn bourgeois concepts of alcoholism are interpreted critically. The authors, 
xeamining the various concepts of the etiology of alcoholism, conventionally 
ingle out two basic groups of causes contributing to the development of al- 
coholism: causes inherent in the anomalies of the personality and charac- 
teristics of the body (hereditary, constitutional, metabolic, psychological 
and so forth), as well as those inherent in the life of society. On the ba- 
sis of the authors’ investigations the results obtained made it possible to 
conventionally singie out four basic groups of factors representing a single 
chain in the genesis of aicohol abuse, that is, those contributing to alco- 
hol consumption (before 15 years), supporting alcohol consumption (16 to 19 
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years), contributing to the development of alcohol abuse (20 to 25 years) 
and supporting the abuse of alcoholic beverages (after 25 years). It is 
stressed that a complex medicosocial effect on all the links of the gen- 
esis, especially on the “initial” one, when the basis for alcohol abuse is 
laid down, helps 4 successful control of alcoholism and drunkenness. The 
success of antialcohol work depends on the Joint efforts of pedagogical 
and medical institutions, as well as of public organizations. 


The history of the control of aicoholism in foreign countries and the basic 
stages in the control of alcoholism in prerevolutionary Russia and the USSR 
are interpreted quite fully in chapter VII. The concluding (VIIL) chapter 
entitled "Some Aspects of the Organization of Control of Alcoholism in the 
USSR" is read with great interest. It sets forth in brief form the basic 
trends and nature of state-administrative and social measures of control of 
alcoholism and generalizes the authors’ extensive personal experience in 
the organization of the detection and treatment of patients suffering from 
aicoholism, as well as in the organization of control of alcoholism at in- 
dustrial enterprises. 


In our opinion, it is advisable to express a number of suggestions, which 
can be taken into consideration when the book is reprinted. This book re- 
flects the initial period of reliable scientific investigations of the so- 
cial and hygienic aspects of alcoholism and drunkenness. In connection with 
the urgency of the problem we consider it necessary to recommend a persistent 
study of this problem in accordance with the trends, ways, methodological ap- 
proaches and methods developed by the authors. In particular, the range of 
countries (beyond 25 developed countries), in which the extent of the spread 
and social picture of alcoholism and drunkenness as a whole are studied and 
generalized, should be expanded. The abundance of modern concepts of alco- 
holism and narcomanias partially examined by the authors needs a philosoph- 
ical generalization with a cisciocsure of the social and class nature of the 
studied phenomenon. The currentiy fashionable behavioral, motivational and 
other bourgeois theories of alcoholism and narcomanias are subject to a crite 
ical examination. Therefore, it is unecessary to continue overail social and 
hygienic investigations with a further study of the age-sex, occupational 
and other groups and contingents of the population for the development of 
efficient measures of control of alcoholism and drunkenness. It is also nec- 
essary to generalize the experience of social and preventive measures in the 
control of alcoholism and drunkenness at industrial and nonindustrial enter- 


prises for the development of efficient measures for the popularization of 


the damage of alcohol and for social and hygienic education and training 
among @ number of population groups. Apparently. the time has come to sum 
up the results of the effect of the decrees of the CrSU Centrai Committee 
and of the USSR Council of Ministers "On Measures To Intensify the Control 
of Drunkenness and Alcoholism” (1972) with a study of the comparative data 
on the low effectiveness of *he control of alcoholism on the part of the 
restrictive legislations in Canada and in Scandinavian and other countries. 








In conclusion it should be noted that the monograph by Yu. P. Lisitsyn and 
N. V. Kopyt is a valuable scientific investigation touching upon various 
aspects of such a complex social and biological phenomenon as alcoholisz. 


The good style and clear presentation of the material and the authors’ abil- 
ity to single out the chief thing and to present it in the simplest and 
shortest form should be noted. These merits make it possible to recommend 
the monograph as a practical reference for public health organizers, psy- 
chiatric narcologists anc practitioners in many specialties related to the 
solution of problems of alcoholism and drunkenness. Some insignificant in- 
accuracies and errors in the bibliographic index in no way diminish the mer- 
its of the reviewec monograph anc can be eliminated curing its reprinting, 
which is dictated by the daily need of physicians, pedagogs, jurists and 
other specialists for such a manual. The monograph is illustrated with con- 
vincing examples and with a number of representative calculations and sta- 
tistical indicators on the production, consumption and abuse of alcohol and 
the morbidity, mortality, losses of work fitness and so forth connected with 
this, which makes it possible to recommend it to a wide circle of workers 

at public organizations and the above-mentioned specialists for the control 
of alcoholism and effective antiaicohol propaganda among the population. 


a 
- 


\PYRIGHT: "“Sovetskaya Meditsina”, 1979 
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Aerospace Medicine 


USSR UDC 591.473.3:591.544 


EFFECT OF ARTIFICIAL GRAVITY ON RAT SKELETAL MUSCULATURE DURING SPACE 
FLIGHT 


Leningrad ARKHIV ANATOMII, GISTOLOGII I EMBRIOLOGII in Russian 
Vol 76 Vyp 3, Mar 69 pp 22-27 manuscript received 3 Jul 78 


IL" INA-KAKUYEVA, YE. I. and PORTUGALOV, V. V., Institute of Medical- 
Biological Problems, USSR Ministry of Health, Moscow 


[Abstract] The state of the skeletal musculature was studied in 19 rats 
exposed to 18.5 days of space flight in the Cosmos-936 satellite. Nine of 
the rats were subject to artificial gravity produced by a centrifuge. 
Hematoxylin-eosin stained frozen sections were used. Weightlessness 

was found to cause, 4.5-9 huurs after flight, decreased muscle mass, with 
fibers of different types affected in different muscles. The greatest 
change occurred in the soleus muscle. Changes in infusorial properties and 
glycogen content, phosphorylase activity and phospholipid content were 

seen in all muscles, while oidative-metabolism enzyme activity was affected 
only in the soleus. Artificial gravitation prevented decreased muscle mass 
except in the gastrocnemius, tibial and humeral muscles. Metabolic processes 
were Little changed from controls except for increased Sound and decreased 
alphaglycerophosphate and lowered succinic dehydrogenase =:tivity in the 
soleus and tibial muscles. All observed changes disappeared 25 days after 
flight. The data indicata that artificial gravity has favorable effects 

on muscle state, but does not fully prevent the effects of weightlessness. 
The fact that various types of muscle fibers undergo selective atrophy is 
connected with their functional state at the time of the experiment. 
Figures 1; teferences 10: 5 Russian, 5 Western. 
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Agrotechnology 


USSR UDC 631.425.4 
EFFECT OF TREATMENT ON THE MACROSTRUCTURE AND MICROSTRUCTURE OF CHERNOZEM 


Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR--SERIYA BIOLOGICHESKAYA 
in Russian No 2, Mar/Apr 79 pp 84-89 


ANDREYEVA, N. P., REDKOV, V. V. amd AKMURZIN, B. A., Institute of Soil 
Science, Kazakh SSR Academy of Sciences, Alma-Ata 


[Abstract] Data on structural aggregate composition and micromorphological 
analysis were used to demonstrate the effect of treatment on chernozem 
properties. Cultivation was found to disturb the larger aggregates, cause 
mixing of humus fill and wedge in the matrix to give simple aggregates 
impregnated with dark, thinly dispersed humus, decrease humus content and 
break down order III aggregates. In southern carbonate chernozem the content 
of water-stable large aggregates is not changed by cultivation, in contrast 
to ordinary chernozem, indicating that the carbonate serves as a cement. 
When treated correctly, the physico-chemical properties, microaggregation 
and microstructure of chernozem can remain at a sufficiently high level to 
insure high agricultural yields. References 7 Russian. 


USSR UDC 631.523/581.167 


USE OF DIFFERENT SPECIES OF HORDELM L. FOR REMOTE HYBRIDIZATION COMMUNICATION 
1. PRODUCTION OF INTERGENERIC BARLIEY-RYE HYSRIDS 


Kiev TSITOLOGIYA I GENETIKA in Russian No 2, 1979 pp 110-116 manuscript 
received 30 Aug 75 


SHUMNYY, V. K., PERSHINA, L. A. and SHCHAPOVA, A. I., Institute of Cytology 
and Genetics, Siberian Branch, USSR, Novosibirs« 

[Abstract] The perennial Hordeum jubatum L. was used as the parent, and 
after 3 months growing, diploid and tetraploid varieties of Secale cereale 
L in greenhouse conditions, and S. kuprijanovii Grossh in field conditions 
in the summer, were used to produce the barley-rve hybrids. The embryos 
obtained were grown to maturity on ost plants-- H. vulgare L.--Differential 
staining was used for cytological anaivsis, and the pollen of the hybrids 
was also analyzed for fertility. Results were similar for greenhouse and 
field portions of the test, with more successful crossing of the diploid 
than the tetraploid rye, and a short viability of the seeds obtained of 


only 13 days. The barley endosperm host method proved effective for culti- 
vating the hybrids, and the hardiest hvbrid produced was H. jubatum L. 
(2n*25) S X. kuprijanovii Grossh (2n*14), which developed into a bushy, 


winter planting tvpe. Figures 3; references 14: 7 Russian, 7 English. 
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biochemistry 


USSR uDC 577.15.08 
HISTONES AND POLYAMINES IN THE BRAIN DURING HYPEROXIA 


Moscow BIOLOGICHESKIYE NAUKI in Russian No 4, 1979 pp 27-30 manuscript 
received 1 Jun 78 


KRICHEVSKAYA, A. A., SHUGALEY, V. S., KHLOBYSTOV, V. V. and TSVETNENKO, 
YE. Z., Department of Biochemistry, Rostov State University 


[Abstract] To study the mechanism of changes in the system of protein 
biosynthesis under conditions of hyperoxia the electrophoretic mobility, 
amino acid composition, and protein content of fractions of oxygen-soluble 
histones (nuclear proteins) and the polyamines, spermidine and spermine, 
from the brains of rats subjected to a pressure of 6 atm of oxygen, were 
studied. The animals were put in three groups: control; taken at the onset 
of convulsions resulting from hyperoxia; taken four hours after decompression 
following convulsions from hyperoxia. Very slight increases in electro- 
phoretic mobility and protein content were found in the third group (taken 
four hours after decompression). It appears that the increase in electro- 
phoretic mobility of the histones is related to an increase in their posi- 
tive charge, which causes a change in the electrokinetic properties of 

the molecule. At the moment of onset of convulsions the spermidine content 
sad dropped by 43 percent (group two); in the third group it was down 5/7 
percent. Spermine content dropped 46 percent in group two and slightly 
less, 30 percent, in group three (i.e., it recovered some loss). These 
changes in the properties of histones and polyamine content could lead to 

a reduction in the intensity of protein synthesis from hyperoxiz. Figure 
l; references 18: 10 Russian, 8 Western. 
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USSR UDC 577.154.2 


PRODUCTION OF EXOGLYCOSIDASES FOR THF MODIFICATION OF THE OLIGOSACCHARIDE 
CHAIN OF SURFACE GLYCOPROTEINS IN THE INFLUENZA VIRUS 


Alma- Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR--SERIYA BIOLOGICHESKAYA 
in Russian No 2, Mar/Apr 79 pp 64-73 


BEREZIN, V. E., KOLESNIKOV, V. V., ISAYEVA, YE. S. and KHARITONENKOV, I. C., 
Institute of Microbiology and Virology, Kazakh SSR Academy of Sciences, 


Alma-Ata and Institute of Virology imeni D. I. Ivanovskiy, USSR Academy 
of Medical Sciences, Moscow 


[Abstract] Specific pure exoglycosidase preparations for the four mono- 
saccharides in the surface antigens of the influenza virus, alpha-D- 
mannosidase, beta-D-galactosidase, alpha-L-fucosidase and beta-D-N-acetyl- 
glucosaminidase, were obtained using p-nitrophenyl glycoside assay substrates, 
ammonium sulfate precipitation and Sephadex and carboxymethyl cellulose 
column chromatography. Pineapple, sweet almond emulsin and calf kidney 
were the sources. Optimal pH's for activity and absence of proteolytic 
activity were determined. Incubation of exhaustively-dialyzed MRC-11] 
virus particles with the four enzymes decreased the carbohydrate content 
of neuraminidase and heavy and light hemagglutinin, as indicated by poly- 
acrylamide gel electrophoresis and the presence of reducing sugars in the 
supernatant. Light he sagglutinin was the least affected, indicating 
partial inaccessibility of the oligosaccharide chain. Figures 3; 
references 16: 3 Russian, 13 Western. 
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USSR UDC 578:576.72:591.11 


TECHNIQUE FOR PREPARING HOMOGENEOUS SAMPLES OF TISSUES AND BLOOD FOR LIQUID 
SCINTILLATION COUNTING 


Moscow BIOLOGICHESKIYE NAUKI in Russian No 4, 1979 pp 100-103 manuscript 
received 29 Mar 78 


OZRINA, R. D., UL*YANOV, A. M. and SORVACHEV, K. F., Department of 
Physical Chemical Biology and its Laboratory of Physiology and Biochemistry 
of Blood Coagulation, Moscow State University 


[Abstract] A fast method of preparing homogeneous samples of tissue and 
blood marked with C14, 43, and $35 compounds for liquid scintillation 
counting is suspension of the biological material in a mixture of per- 
chloric acid (57%) and hydrogen peroxide (30%) with other ingredients, 

and heating. The technique is a modification of the Mahin-Lofberg method 
and has these advantages: 1) relatively low temperature and no loss of 
radioactive marking; 2) use of hydrogen peroxide to reduce color quenching, 
permitting both colored and uncolored samples; 3) highly effective counting 
of various isotopes because the tissue solution is neutralized and no 
phosphorescence occurs; 4) easy availability and inexpensiveness of the 
chemicals needed. To prepare blood, plasma, or urine 0.1 ml of the liquid 
is added to 0.4 ml of HC104 and 0.4 ml of H?02. The mixture is sealed 

and placed in an incubator at 60-70° C for one hour. After cooling at 
room temperature for 10-15 minutes, 10 ml of Bray scintillation liquid and 
2.5 ml of 1.5M tris are added. The container is sealed and the contents 
are carefully mixed by light shaking. Other materials are prepared by 
similar procedures. Tests were made of scintillation counting with these 
preparations. It was found that adding 1.5M tris greatly improves results. 
Maximum effectiveness was achieved by adding 2.5 mi of 1.5M tris, with a 

Ph of 7.25-7.4. References §8, Western. 
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USSR UDC 578.085.23 


AUTORADIOGRAPHIC STUDY OF A FIBROBLAST CULTURE AFTER IRRADIATION WITH A 
NEODYMIUM LASER 


Leningrad ARKHIV ANATOMII GISTOLOGII I EMBRIOLOGII in Russian Vol 76 Vyp 
3, Mar 79 pp 28-34 manuscript received 15 May 78 


MOSKALIK, K. G. KNYAZEV, P. G. and LAZO, V. V., High Energy Laboratory, 
Scientific Research Institute of Oncology imeni Professor N. N. Petrov, 
USSR Ministry of Health, Leningrad 


[Abstract] The effect of a single irradiation impulse with a neodymium 
laser on in vitro cultured fibroblast multiplication was studied using 
trypsinized chick embryo cells labeled with 3H-thymidine 1-48 hours after 
irradiation. Autoradiography ind‘cated that irradiation increased the number 
of fissionable cells peaking at 3 hours after exposure. Mitotic activity 
decreased 6-12 hours after irradiation with 50 or 100 Dg/cm* and 20-26 
hours wit’ 1 or 10 g/cm. The quantity of DNA syaghesising cells was 
maximal 6 hours after irradiation except for 1 Dg/cm*, which gave a 12 

hour maximum. The greater the energy of the laser the higher the intensity 
of DNA synthesis found. Doses of 50 and 109 Dg/cm? decreased the pro- 
liferative pool size while 1 and 10 Dg/cm2 increased it. Similar results 
were observed for population size. The lower doses did not affect cell 
morphology, while cell death and membrane damage were seen at 50 Dg/cm2 

and significant cell destruction, serious deformation and uneven cell 
distribution were seen at 100 Dg/cm?. Analogous biphasic effects of 

laser irradiation have been observed by maay authors. The results at 50 
and 100 Dg/cm2 indicate that thermal kinetic effects predominate at these 
energy densities and that DNA repair is stimulated. At 1 and 10 De/cm2 
photo- and thermo-chemical effects predominate. Figures 1; references 

17: 7 Russian, 10 Western. 











USSR/BULGARIA UDC 616-008. 923-092.9-02:/614.72:666.94 


ACCUMULATION OF HEAVY METALS IN THE BODY OF RABBITS INHABITING A REGION 
WHERE THE ATMOSPHERIC AIR IS CONTAMINATED WITH CEMENT INDUSTRY DISCHARGES 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 58-62 manuscript 
received 1 Jun 78 


NIKOFOROV, B., candidate of medical sciences [CaS], ARCIROVA, M., candidate 
of chemical sciences and MLADENOVA, SP., CMS, Institue of Hygiene and 
Occupational Diseases, Sofia, Peoples Republic of Bulgaria ; 


|Abstra_~' The cement industry had been found to discharge silicon dioxide 
and silicates in the air; the industry also uses metallic slag and pyrite 
ash, known to be a source of heavy metal pollution of the air (Argirova). 
The latter problem suggested the present experiment, on rabbits, to es- 
tablish the extent of the danger in view of intended expansion of i.e Bul- 
garian cement industry. The area around two plants (one producing semi- 
dried cement, the other, a dry product) was studied over a 3-year period. 
Methods used for dust in air (dust--gravimetric; Pb and Mn--erission 
spectroscopy and atom absorption; Cd--atom absorption; Cr and As-- hoto- 
colorimetry) and in biological materials (as--photocolorimetry; Mn, Pb, 

Cr and Cd--emission spectroscopy) with their sensitivity and literature 
references are tabulated. Levels of air contamination and the levels of 
heavy metals in the various tissues of the rabbits (lungs, kidney, bone, 
liver) for each cement plant area are also iisted. The amount of metal 
contamination of the rabbit tissue was, apparently, reliably correlated 
with the air pollution with the heavy metal-cement dust. Figure 1; 
references 8: 6 Pulgarian, 1 Russian, 1 Western. 








USSR UDC 613.646(213.5)-07:612.015.31: 546.32+546.33-053.6 


PARAMETERS OF THE METABOLISM OF SODIUM AND POTASSIUM ELECTROLYTES IN 
ADOLESCENTS IN HOT CLIMATES 


Moscow GIGIYENA I SANITARIYA in Russian No 5, 1979 manuscript received 
f£O Jun 78 


MAMEDOV, K. M., Fergana Pedagogical Institute imeni Ulugbek 


[Abstract] Sodium and potassium loss was studied in 16 equipment operators 
and 15 construction workers aged 17 during the course of their working day 
in the heat of summer, with blood samples being collected before the start 
of work, after 3 hours of work, and at day's end, and urine samples in the 
morning before eating, 1 hour after the initial voiding of the bladder, and 
3 times during the work day. Their diets were prepared according to the 
Institute of Nutrition of the USSR Academy of Medical Sciences and contained 
3000 calories. Heat ranged from 32 to 42° C, humidity from 25-49%, and 

air movement from 0.2 to 1 m/s. Fluctuations through the day point to the 
need for high levels of mineral replacement in the diets of physical laborers 
in hot climates; a mineral tea, to supplement sodium and potassium in the 
regular diet, was recommended. References 1, Russian. 





USSR UDC 616-053.2-092:612.55-02.913.13: 628 8:725.511 
STANDARDIZATION OF MICROCLIMATES IN PEDRIATRIC DEPARTMENTS OF HOSPITALS 


Moscow GIGIYENA I SANITARIYA in Russian No 5 1979 pp 22-25 manuscript re- 
ceived 14 Aug 78 


BOROVIK, E. V., MASLOVA, N. P. and MUKHIN, V. YE., Institute of General 
and Communal Hygiene, imeni A. N. Sysin, USSR Academy of Medical Sciences, 
Moscow 


[Abstract] Skin temperature and heat loss of children in various climatic 
zones of the USSR were measured in winter and summer in Vorkuta, Moscow, 
and Tashkent. The children tested were from 3-8 years of age and were 
hospitalized for cardiovascular ailments; they were residents of the 

given region for at least 3 years. Temperature of the skin, perspiration, 
and reaction to local cooling were measured at varying room temperatures 
and relative humidities, with a 0.1 m/s rate of air flow. Results showed 
distinct temperature differences to be related to climatic zones, with 
apparently the lowest heat losses in healthy chilcren occurring in northern 
regions and the highest in the south. These variations were found to be 
present in the hospitalized children as well. Figure 1, references 3, 
Russian. 119 











Epidemiology 


USSR UDC 616.981.718-07:616. 24-07 


CHANGES IN THE LUNGS IN Q FEVER 


Moscow SOVETSKAYA MEDITSINA in Russian No 4, Apr 79 pp 35-38 manuscript 
received 30 Jun 78 


KAMBARATOV, A. I., doctor of medical sciences, IL'INSKIY, YU. A., professor, 
BATSINA, Z. A. amd KAMBARATOVA, L. A., candidate of medical sciences, 

Course of Infectious Diseases, Medical Faculty, Mordovskiy University; 
Department of Infectious Diseases, Second Moscow Medical Institute imeni 

N. 1. Pirogov 


[Abstract] The state of the respiratory organs in Q fever was studied 
using roentgenoscopy, roentgenography and tomography. Roentgenoscopy of 
254 patients revealed changes characteristic of interstitial pneumonia in 
35.4%, while roentgenography on days 6-38 of 138 patients showed similar 
changes in 79.5%. These signs disappeared in all but one patient by the 
fourth week after illness. Tomography on 39 patients from 3 weeks to 5 
months after illness showed similar changes in 95.1%. Long-term follow 
up of 56 patients 1-16 years after illness revealed a high incidence of 
respiratory problems, and damage characteristic of pneumonia was seen in 
the roentgenographs of 96.4%. The data indicate that Q fever leads to 
chronic pneumonia. Measurement of the degree of hemoglobin saturation with 
oxygen indicated arterial hypoxia was present. References 7, Russian. 














USSR UDC 616.988. 75-036.22-036.1 
CLINICAL COURSE OF INFLUENZAS A AND B DURING RECENT EPIDEMIC OUTBREAKS 


Moscow SOVETSKAYA MEDITSINA in Russian No 4, Apr 79 pp 11-16 manuscript 
received 10 Oct 77 


STARSHOV, P. D., CHEPIK, YE. B., KASATKINA, Z. N. and SCHMIDT, M. M., 
Clinic of Acute Respiratory Diseases of Adults, All-Union Scientific 
Research Institute of Influenza; City Congagious Diseases Hospital imeni 
S. P. Botkin, Leningrad 


[Abstract] The clinical manifestations of influenza were studied in 6446 
hospitalized patients during five epidemics from 1972 to 1977, three caused 
by group A and two by group B. Diagnoses were confirmed serologically in 
75% of the group A and 86% of the B. It was found that B infections were 
less likely to be severe or complicated than A. In patients with uncompli- 
cated influenza, the proportion under age 39 was higher for A than B, while 
in those over age 60 B was more prevalent. The proportion of older patients 
with influenza complicated by pneumonia was higher for A. Influenza B 

was characterized by exudative pharyngitis and lymph node involvement while 
both affected the trachea and large bronchi. In uncomplicated influenza 

B, fever was higher and lasted longer, while uncomplicated influenza 

A was more often accompanied by leucopenia. Pathogenic bacteria were 

more likeiy to be isolated from patients with nonlethal pneumonia compli- 
cated by influenza B than A. Frequency of accompanying diseases and 

rate of lethal outcome were greater for A. While the differences between 
the two serotypes are not clear enough for differential diagnosis at 
bedside, they must be considered in evaluation of clinical, epidemiological 
and laboratory data. Figures 2; references 12: 11 Russian, 1 Western. 











USSR UDC 631.528:576.8 


OBTAINING A MUTANT OF BREVIBACTERIUM FLAVUM 758, A PRODUCER OF L-LEUCINE, 
AND ITS PROPERTIES 


Moscow BIOLOGICHESKIYE NAUKI in Russian No 4, 1979 pp 80-86 manuscript 
received 5 Jul 78 


ZHDANOVA, N. I., KOZYREVIA, L. F., amd LEONOVA, T. V., All-Union Scientific 
Research Institute of Genetics and Selection of Industrial Microrganisms 


[Abstract] A series of experiments was run to select a good producer of 
L-leucine. The process involved two stages. First, a producer was selected 
from the revertants of the homoserine auxotroph Brevibacterium flavum and 
strain 96 was isolated. This strain is capable of producing leucine and 
isoleucine. The second stage involved obtaining mutant 758 from strain 
96. This mutant needs methionine or vitamin Bl2 for growth. Various 
possible nutrient media were tested. The optimal medium had all essential 
growth factors with sucrose as the sole source of carbon. Next it was 
demonstrated that less expensive sources, specifically Bl2 feed concen- 
trate and desthiobiotin, can be substituted successfully for thiamine, 
vitamin B12, and biotin. Amino acids were found to have no marked effect 
on biosynthesis of L-leucin under optimal growth conditions. There are 
various possible causes of the abundant synthesis of L-leucin by strain 
96, but the mechanism remains unclear. 
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USSR UDC 577.4:576.851.12:588.088.9 


MODIFICATION OF A METHOD OF USING A SERRATIA MARCESCENS CULTURE TO DETERMINE 
WATER POLLUTION 


Moscow MIKRONIOLOGIYA in Russian Vol 48, No 2, Mar/Apr 79 pp 363-365 
manuscript received 25 Sep 78 


POTRAVNOVA, R. S. and FEOFILOVA, YE. P., Institute of Microbiology, USSR 
Academy of Sciences; Scientific Research Institute of Water Transport 
Hygiene 


[Abstract] The bacterial tracer technique of studying water pollution 

is modified to increase the pigmentation level of the culture and to stabilize 
the prodigiosin-synthesizing capability of Ser. marcescens on the necessary 
level. This is accomplished by using a mutagenic factor that acts on the 
hereditary capacity of Ser. marcescens for producing prodigiosin, and by 
adding a number of compounds that stimulate pigment formation to the 

growth medium. It is found that ultraviolet exposure as a mutagenic factor 
results in a culture that remains bright red even after winter storage 
(after six UV exposures). Pigmer.t formation is stimulated by the addition 
of glycine and FeCl3. A method of rapid analysis of the intensity of 
pigmentation of a growing culture is described in which the agar carrying 
the bacteria is pulverized in acetone, the pigment is extracted with 
sulfuric acid, and pigmentation is determined by densitometry. The time 
required for the procedure is about 60 minutes. References 4: 2 Russian, 
2 Western. 








Industrial Toxicology 


USSR UDC 614.7:615.285.7.015.25 
DETOXICATION OF POLYCHLORINATED TERPENES 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 51-53 manuscript 
received 11 Apr 78 


ROZVAGA, R. I. and KISELEVA, N. 1., candidates of chemical sciences, All- 
Union Scientific Research Institute of Hygiene and Toxicology of Pesticides, 
Polymers and Plastics, Kiev 


[Abstract] Use of polychlorinated terpenes (PT) as pesticides involves 
hazard because they are very stable and residues (in containers, reservoirs, 
warehouses) can poison workers. Recalling that Kiseleva and coworkers had 
reported dechlorination of polychloropinene and polychlorocamphene by use 

of UV, alkaline medium, high temperatures and, possibly, microorganisms, 

the present work was done to convert the PT into low-toxic products, using 
nucleophilic agents, e.g., potassium 2-methoxyethylate under airtight 
conditions with methycellosolve solvent. The method successfully dechlorinates 
the PT. Physical chemical properties of PTs and of their detoxified deriva- 
tives are tabulated. Toxicity of the derivatives was checked in white rats 
and shown to be less than the original PT. References 7: 5 Russian, 2 
Western. 


USSR UDC 614.7:615.285.7/-074 


SLAULTANEOUS DETERMINATION OF METHYMERCAPTOFOS AND FOSFAMID IN ENVIRONMENTAL 
OBJECTS AND HOP-GOWING PRODUCTS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 53-55 manuscript 
received 6 Jun 78 


KTRIL'CHUK, P. P. and KOFANOV, V. I., Zhitonir Oblast Sanepid Station; Iin- 
«citute of Colloid Chemistry and Water Chemistry, UkrSSR Academy of Sciences, 


riev 


[Abstract] The title pesticides are used in hop growing to combat rot and 
mites; they are assayed by colorimetric, nephelometric, polarographic and 
chromatographic methods (Klisenko, et al., 1972). Fosfamid is water soluble; 
methylmercaptofos is soluble in organic solvents; each is usually assayed 
separately. For the simultaneous determination, the substances are extracted 
from a soil sample using diethyl ether; they are also extracted together 
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from water or beer samples. The condensed ether extracts are chromatographed 
on aluminum oxide (step II a._ivity), and eluted with ether, and again chronm- 
atographed. Quantitative assay uses the "Tsvet-106" with a thermionic de- 
tector. The substances are partitioned on a spiral column with a complex 
ether liquid phase; polyethyleneglycolsebacinate has the best properties. 
Details of procedure are given; extraction from hops is also described. 

The Zhitomir Oblast sanepid station is using this assay method, designated 

as official by a Bureau of Experts of the State Commission. References 

2, Russian. 


USSR UDC 614.72-074 


EQUILIBRIUM CONCENTRATION OF VOLATILE ORGANIC SUBSTANCES IN HIGH-BOILING 
LIQUID PHASES 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 55-55 manuscript 
received 6 Jun 78 


YABLOCHKIN, V. D. 


[Abstract] To avoid complication of gas chromatography analysis after use 

of acetic acid as an absorbing liquid in equilibrium concentration methods, 

two substances, dinonylphthalate and vaseline oil, were tested as the absorbing 
liquids. These substances are relatively inert and satisfactorily viscous. 

A specially-constructed desorber, of stainless steel (photo provided), was 

used which assured lowered gas separation from test samples, potential increases 
of temperature to 150°C and above and increased sensitivity. Assays were 

made on materials in air-tight chambers; volatile materials included ethanol, 
acetone, n-hexane, benzene, methyl cellosolve, toluene, ethyl acetate, n- 

propyl acetate, n-butyl acetate, isoamyl acetate, n-amyl acetate, dichlorethane, 
epichlorohydrin, m-xylol, o-xylol and ethyl benzene. Coefficients of dis- 
tribution of the volatile substances at 20°C, 760 mm and 60% humidity are 
tabulated (B. V. loffe method) for the vaseline-air and the dinonylphthate- 

air systems. Figure 1; references 3, Russian. 








USSR UDC 628.31:547.212/:628.353.153 


TOXIC EFFECT OF TRIETHANOLAMINE ON MICROFLORA OF WASTE WATERS AND ACTIVE 
SLUDGE 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 75-76 manuscript 
received 19 Jun 78 


TARASOVA, T. N., PETROV, V. S. and DUBOVA, M. S., Gorkiy University imeni 
N. 1. Lobachevskiy 


[Abstract] Triethanolamine, TU-09-2448-72, known to be a component of certain 
effluents from chemical enterprises, was studied for its potential toxic effect 
on growth of microorganisms in effluent and active sludge; the latter can 
participate in biochemical purification of sewage. Examined were saprophyte 
bacteria of active sludge, purified industrial effluents from organic synthesis 
enterprises, saprophyte bacteria from housing sewage, pure and mixed bacterial 
cultures and nitrifying bacteria from active sludge. Tix triethanolamine 

has a weak toxic effect on growth of the microflora of active sludge, and 

of pure and mixed bacterial cultures. The bacterial flora is resistant 

to the ethanolamine in concentrations up to 42% and higher. The microflora 

of sewage from housing is less resistant to triethanolamine than the flora 

of active sludge or isolated bacterial cultures. References 2, Russian. 


JSSR UDC 613.5:693.69/:614.414:678.743.22 


HYGLENIC ASSESSMENT OF PROCESSES OF HIGH-TEMPERATURE TREATMENT OF POLYVINYL 
CHLORIDE FINISHING MATERIALS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 76-77 manuscript 
received 13 Apr 78 


ZOLKIN, G. A., candidate of medical sciences, All-Union Scientific Research 
li stitute of Labor in the Construction of Gosstroy USSR, Moscow 


bstract] When polyvinylchloride materials are being finished for commer- 
..al products, the processing can utilize various high temperatures: use 
for linoleum involves exposure to IR radiation from the "Pilad-28" or 
"Pilad-220" apparatus, or to hot air ("Pchelka" CO-78) and to high frequency 
eurrents (LGD-1 or LDN-2 devices). Various products .re released, e.g., 
vinyl chioride, hydrogen chioride, dibutylphthalate. Content in air of 
the latter three was assayed in a shop of the Moscow Home Construction Enter- 
prise "Stroydetal'’; values are tabulated and compared with maximum permissible 
levels (GOST 12.1.005-76). Exceeding these levels might occur. References 


S., Russian. 
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USSR UDC 613.481:677.21.041.3 
HYGIENIC EVALUATION OF A FABRIC IMPREGNATED WITH CARBAMOL CL 


Moscow GIGIYENA I SANITARIYA in Russian No 5 1979 pp 18-22 manuscript received 
19 Jul 78 


MURATOV, M. M., candidate of medical sciences and FAYZUTDINOVA, Z. SH., 
candidate of chemical sciences, PULATOV, 8B. A. and KHAMDAMOVA, candidates 
of biological sciences, Uzbek Scientific Research Institute for Sanitation, 
Hygiene, and Occupational Diseases, Tashkent 


[Abstract] Three samples of cotton fabric blended with dacron and treated 
with varying formulas of carbamol CL were tested to determine amounts of 
formaldehyde released into the air and water. All the tests were done at 

20 and 400 C, with measurements taken at 1-, 3-, 7-, 15- and 30-day intervals 
for water contamination. A colorimetric method with chromotropic acid was 
used to determine formaldehyde in the air in a 2.7 ml water sample. Maximum 
release of formaldehyde was found after 7 days, and the temperature increase 
from 20 to 40°C increased formaldehyde release by a factor of approximately 
1.5. In addition 6 samples containing varying amounts of magnesium chloride 
were tested, with results indicating an inverse relationship between the 
amount of this compound and release of formaldehyde into water. Tests of 
varying treatments in clothing indicated that the most acceptable variant 
contained 125-150 g/l of carbamol GL, 20 g/l of a polyethylene emulsion, 

9.4 g/1 of magnesium chloride, and water up to 1000 ml. References 2, Russian. 


USSR UDC 616.24-003.668.4-07:616.155.32-008.1.072.7 


STUDY OF BLOOD LYMPHOCYTE FUNCTIONAL STATE IN PATIENTS WITH BERYLLIOSIS 
USING THE BLAST-TRANSFORMATION METHOD 


Moscow SOVETSKAYA MEDITSINA in Russian No 4, Apr 79 pp 20-24 manuscript 
received 1 Jul 77 


SHPAKOVA, A. P. and YERMAKOVA, N. ©., Clinical-Diagnostic Laboratory, Labora- 
tory of Industrial Allergy and Immunology, Institute of Labor Hygiene and 
Occupational Diseases, USSR Academy o: Medical Sciences, Moscow 


[Abstract] The relationship between the functional activity of T cells 
and the character and severity of berylliosis was evaluated by studying 
the ability of lymphocytes to transform themselves into blasts under the 





influence of the mutagen phytohemagglutinin. Comparison of 44 berylliosis 
patiencs with 22 controls and with 12 patients with silicosis showed that 

acute berylliosis does not change nonspecific blast formation, while long- 

term severe berylliosis and silico-berylliosis suppress it. Specific blast 
tre-sformation in response to BeSO, was most increased in the acute stage 

and ,ound in all berylliosis cases. Macrophagal reaction was also increased, 
indicating autoimmunity development. Large atypical macrophages were seen. 

The data confirm the utility of soluble haptens for clinical in vitro diagnosis 
of allergy to chemical compounds using specific lymphocyte blast-transformation. 
References 17: 8 Russian, 9 Western. 


USSR UDC 613.633:622.34 


EXPERIMENTA’. STUDY OF THE TOXICITY AND FIBROGENICITY OF DUST OF COMPLEX 
ORE 


Moscow GIGIYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANIYA in Russian No 5, 
1979, pp 52-55 manuscript received 9 Jan 78 


AGAPKIN, V. N., Institute of Labor Hygiene and Occupational Diseases, 
Karaganda 


[Abstract] Toxicity and fibrogenicity of complex ore dust (silicon dioxide- 
60 percent, lead - 1 percent, zinc - 1.5 percent, copper - 0.4 percent, 

and iron - 2.3 percent) and insignificant quantities (less than 0.01 percent) 
of silicon, cadmium, nickel and other metals were studied in chronic experiments 
involving inhalation and intratracheal administration of dust to rats. The 
studies showed that mixtures of metals in quartz-containing dust may affect 

its toxic and fibrogenic effect. Toxic effect on lung tissue was shown 

by inflammation changes of the bronchi and interstitial tissues while toxic 
effect on the entire body was shown by weight loss, increase of the summation 
theeshold indicator, reduction of number of SH-groups in the blood and increase 
of level of 4 -aminoevulnic acid in the urine. On the basis of the studies, 

it was assumed that the fibrogenicity of dust of composite ores caused basically 
by silicon dioxide is not the only indicator of the dusts’ pathogenicity. 
Different mixtures of metals capable of producing both a resorptive effect 
eid a local toxic effect, may amplify the fibrose process in the lungs. 

‘a classifying dust of mixed ore, it is necewssary tv consider not only 

ne quantity of silicon dioxide in it but also the chemical form and quantity 
of metal admixtures with the capacity to produce a toxic effect and heighten 
development of the pathological process. Figures 2. References 10: 

/ Russian, 3 Western. 











USSR UDC 613.633.622)-073.175 
TWO-STEP GRAVIMETRIC ASSAY OF MINE DUSTS 


Moscow GIGIYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANIYA in Russian No 5, 
1979 pp 32-36 manuscript received 27 Mar 78. 


TKACHEV, V. V., Institute of Labor Hygiene and Occupational Diseases, USSR 
Academy of Medical Sciences, Moscow 


[Abstract] Results of comparative measurements of dust concentrations by 

a 2-stage gravimetric device (SPG-10) and by AFA-V-10 filters involved 23 
two-stage samples and more than 300 AFA-V-10 filter samples. The 2-stage 
procedure permitted determination of the total dust in the air and also 

the amount of fine [known as respirable dust, outside the USSR) and coarse 
fractions of the dust. The tests showed a high coincidence of measurements 
of airborne dusts by both devices in deep mines and at placer deposits, 

but wide variations ranging from 1.3 percent to 46.0 percent were found 

in the disperse composition of deep mine dusts during operation and compositions 
at placer mines. The free silicon-dioxide level in the fine fraction of 
mine dust was usually less than that in coarse dust in all airborne dusts. 
The concentration of coarse fraction of mine dust was reduced significantly 
in proportion to the distance from the dust formation source, requiring 
measurement in the work zone or at the same distance from the dust source 
for proper hygienic evaluation. The study showed improved revelation of 
the physico-chemical properties of mine dust by the use of the 2-step method 
which may provide new information for use in judging the pathogenecity of 

a dust. References 6, Russian. 


USSR UDC 613.633: (546.23: (5466. 324546. 334546.46 


BIOLOGICAL ROLE OF ADSORPTION OF SOME IONS OF METALS ON THE SURFACE OF SILICON 
CONTAINING DUSTS 


Moscow GIGIYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANILYA in Russian No 5, 
1979, pp 5-8 manuscript received 14 Aug 78 


ARONOVA, G.V., ZYKOVA, V.A., VELICHKOVSKILY, 8.T., MOROZOVA, K.1i. and VORONOV, 
T., Institute of Labor Hygiene and Occupational Diseases, Sverdlovsk 


|Abstract! A comparative study of fibrogenic effects of 4 silicon-containing 


dusts (original mine dust and dusts with adsorbed Na, Ca, or Mg ions) was 
conducted in 3 series of experiments on animals. Used as original mine 
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dust, were samples of highly fibrogenic Ovruchskiy quartz (containing 92 
percent free silicon dioxide) and moderately fibrogenic enclosing rock from 
the Karamkensk gold mine (74 percent free silicon dioxide) in the form of 
silicates of aluminum, magnesium, manganese, titanium and lead. Findings 
of experiments were: Ist series (study of fibrogenic effect of Ovruchskiy 
quartz samples before and after adsorption of Ca-ions on the surface of 
particles) showed initial dust samples caused pulmonary changes in animals 
typical of experimental silicosis; this effect was noticeably reduced after 
adsorption of Ca ions on the sample surface; 2d series (study of effect, 

of adsorption of Ca or Na cations, on the fibrogenicity of quartz-containing 
Karamakensk mine rock dust) showed reduction of fibrogenicity in both cases 
in readings taken after 90 days, 3 and 6 months; 3d series (effect of Mg 
ions adsorption on Ovruchskiy quartz) showed that such adsorption led to 

a pronounced reduction of fibrogenic effect. The convincing reduction of 
fibrogenicity after adsorption on silicon of Na, Ca and Mg ions confirms 
the inhibitory action of some ions of metals and justifies use of their 
salts as active inhibitors of the biological harm of silica. These experi- 
ments show the usefulness of such salt additions in reducing the danger 
from silicosis of silicon containing dusts as well as increasing the dust- 
wetting effect and preventing freezing of water containing dust collectors 
in permafrost regions. References 9: 8 Russian, 1 Western. 
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Microbiology 


USSR UDC 614.777-078+628.113.03/:576.851.49 
QUANTITATIVE ANALYSIS OF SALMONELLA IN RIVER WATER 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 46-47 manuscript 
received 17 Feb 78 


TALAYEVA, YU. G., NEMYRYA, V. I. amd BOGATYREVA, M. D., Institute of General 
and Communal Hygiene imeni A. N. Sysin, USSR Academy of Medical Sciences, 
Moscow 


[Abstract] Citing the difficulties and bulkiness of a number of currently- 
used methods of quantitative assay of salmonella in water and foods, the 
present work sought to devise a simple procedure which could determine a 
ditference in salmonella index in water of approximately one order (single 
cells, tens, hundreds, thousands). To work out, experimentally, a table 

of quantitative salmoneila assay, over /000 determinations were run on 
river water samples, testing for mouse typhoid salmonella. A volume of 
555.5 ml was taken; titration was done on 500, 50, 5 and 0.5 ml. Two 
liquid media were used in parallel studies, magnesium and a yeast-containing 
medium. Results obtained were identical; experimental data correlate 

with data calculated by formula. A table is presented of the quantitative 
assay of the river water (salmonella index per liter; volume of sample, 
viz., 500, 50, 5, 0.5); also presented is a table of experimentally- 
obtained or calculated indices of salmonella per liter of river water. 
References 4: 1 Russian, 3 Western. 





USSR UDC 575.1:576.851.5 


GENETIC AND RADIOBIOLOGICAL CHARACTERISTICS OF BACTERIOPHACE Tgl3 in 
BACILLUS THURINGIENSIS 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 831-836 manuscript 
received 27 Feb 78, after revision 23 Jun 78 


YAKUBOVA, R. M. and AZIZBEKYAN, R. R., All-Union Scientific Research 
institute of Genetics and Selection of Industrial Microorganisms, Moscow 


|Abstract] The paper describes the results of experiments on UV-induction 

of mutants in bacteriophage Tglj of Bac. thuringiensis. The genetic marker 
was the capacity of this bacteriophage to split off C-mutants with a 
measurable rate that form transparent negative colonies (the negative colonies 
of the phage in the wild state are cloudy). It was found that ultraviolet 
exposure produces 4 statistically reliable increase in the level of C- 
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mutants in the population. The C-mutants were divided into two types: 
Cl-mutants thet form negative colonies with a transparent center and a 
zone of incomplete lysis, and ClI-mutants that are completely transparent. 
Populations of Cl-mutants showed both revertants to the wild type and 
mutants with the CII phenotype. On the other hand, ClIi-mutant populations 
showed neither reversions to the CI phenotype nor to the wild type. It 

is concluded that the CII phenotype arises as a result of secondary mu- 
tation. Both types of C-mutants are considered in the morphological marker. 
The results of the experiments show that the observed mutants are due to 
the peculiarities of interaction between a pseudolysogenic culture and 
bacteriophage Tgl3. Figures 3; references 13: 8 Russian, 5 Western. 


USSR UDC 576.851.48.094.095.18:576.086 
MORPHOLOGICAL CHANGES OF ESCHERICHIA COLI CELLS DAMAGED BY NITROGEN MUSTARD 


Moscow MIKROBIOLOGIYA in Russian Vol 48, No 2, Mar/Apr 79 pp 307-310 
manuscript received 5 Feb 78 


LOBANOK, YE. V., PAN'SHINA, YE. F. and FOMICHEV, YU. K., Belorussian State 


University 


(Abstract] An investigation is made of the nature of cell division and 
morphological changes in E. coli cells after treatment with nitrogen mustard 
in concentrations sufficient to influence the process of cytokinesis. 

The results show that E. coli C cells are much less sensitive to the 
damaging action of nitrogen mustard than are E. coli B cells. This radio- 
imetic agent retards cell division but does not inhibit growth processes, 

iich results in filamentary forms and also giant cells with thickened 
poles or centers. The duration of the effect depends on the concentration 
/i the damaging agent. These freaks are attributed to mutations of the 
mon-gene. Figurel; references 14: 9 Russian, 5 Western. 








USSR UDC 576.8.095.32:577.472(265) 
HYDROCARBON-OXIDIZING MICROFLORA OF UNPOLLUTED SEA WATER 


Moscow MIKROBIOLOGIYA in Russian Vol 48, No 2, Mar/Apr 79 pp 346-350 
manuscript received 3 Jul 78 


IL" INSKIY, V. V., GUSEV, M. V. and KORONELLI, T. V., Biology Faculty, 
Moscow State University imeni M. V. Lomonosov 


[Abstract] The investigation of hydrocarbon-oxidizing microflora in sea 
water is generally done in conjunction with pollution by oil spills. To 
study the distribution of such microflora in unpolluted seas, research was 
done in the northern part of the Pacific Ocean in the vicinity of Copper 
Island, one of the Commander Islands where the anthropogenic factor is 
practically unknown. The total population of microorganisms is determined, 
and also the numbers of oligocarbophiles, heterotrophs and hydrocarbon- 
oxidizing microflora. Oligocarbophilic bacteria make up the most numerous 
group, from 120 to 24,000 cells per milliliter, predominating at 12 stations 
out of a total of 23. On the whole the number of heterottrophs is low, and 
does not exceed 200 cells per milliliter at 13 stations. Using an agarized 
medium with 1% petroleum products leads to overstatement of the number of 
hydrocarbon-oxidizing bacteria due to the growth of oligocarbophilic 

forms capable of withstanding high hydrocarbon concentrations. Silica 

gel with a petroleum product is recommended. Despite the absence of 
petroleum pollution in the coastal regions, hydrocarbon-oxidizing bacteria 
were present in all samples, and showed high concentrations in the samples 
from some of the stations. This can be attributed both to the varied 
nutritive requirements of these microorganisms, and to the presence of 
aliphatic lipids of high molecular weight that induce the capacity for 
ovidizing hydrocarbons. Predominant among the hydrocarbon-oxidizing forms 
were Mycobacterium and Arthrobacterium genera. Figures 2; references 11: 
6 Russian, 5 Western. 
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USSR UDC 575.11:582.23 


GENETIC-BIOCHEMICAL STUDY OF ACID PHOSPHATASES OF SACCHAROMYCES CEREVISIAE 
YEAST. VII. SELECTIVE GROWTH OF MUTANTS LACKING ACID PHOSPHATASE ACTIVITY 
ON A MEDIUM WITH @- NAPHTHYL PHOSPHATE 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 933-935 manuscript 
received 22 Mar 78 


TER-AVANESYAN, M. D., ARONSHTAM, A. A., SHABUNOV, B. YE. and SMIRNOV, 
M. N., Department of Genetics and Selection, Leningrad State University 


[Abstract] A method is proposed for selectively suppressing the growth 

of Sacc. cerevisiae yeast strains that have acid phosphatase activity. 

It was found in experiments in growing yeast on media containing @-naphthol 
that this compound inhibits growth in concentrations higher than 0.05 

mg/ml. When W-naphthyl phosphate is added to the medium, the yeast 

cells that have acid p.osphatase I activity hydrolyze this substrate, 
freeing @ -naphthol, which inhibits growth. Strains that lack this activity 
grow on a medium with @-naphthyl phosphate. Experiments show that the 
compound not only inhibits growth of strains with acid phosphatase activity, 
but also has a selective lethal effect on budding yeast cells. The 

authors thank D. A. Gordenin, S. A. Kozhin and S. G. Inge-Vechtomov for 
discussing the paper. References 7: 3 Russian, 4 Western. 














USSR UDC 575.1:582.281 


GENETICS AND SELECTION OF THE ENTOMOPATHOGENIC FUNGUS BEAUVERIA BASSIANA 
(BALS.) VUILL. IV. USING INOSITOL STARVATION TO ISOLATE AUXOTROPHS 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 930-932 manuscript 
received 14 Feb 78, after revision 20 Jun 78 


YURCHENKO, L. V., Leningrad Institute of Nuclear Physics imeni B. P. 
Konstantinov, Academy of Sciences USSR 


[Abstract] A method is developed for getting auxotrophs from Beauveria 
bassiana by inositol starvation. The work was done on the inositol- 
dependent mutant a 32 induced by the action of ultraviolet rays on proto- 
trophic K-87. This mutation decreases by four orders of magnitude within 
three days on a medium without inositol.. After two starvation cycles, 
22% spontaneous auxotrophs are found among the surviving cells. Mutageniza- 
tion of the culture with a low dose of ultraviolet before starvation en- 
hances the auxotroph population to 37.5%. Complementarity and syn- 
trophism tests show that the fungus has at least four genes for lysine 
synthesis. Thus the selected auxotrophs with identical requirements 
carry the mutations in different loci. The results of this study show 
that inositol starvation can be used for selection of various zuxotrophs 
in Beauveria. References 5: 2 Russian, 3 Western. 
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Military Medicine 


USSR UDC 615.917°558.1.015.4 


NONSPECIFIC MECHANISMS OF ACTION OF ANTICHOLINESTERASE ORGANOTHOSPHOROUS 
COMPOUNDS 


Moscow VOYENNO-MEDITSINSKIY ZHURNAL in Russian No 4, Apr 79 pp 47-49 


BADYUGIN, I. S., docent, Kolonel of the medical service [MS], TITOVA, 
N. N., candidate of medical sciences [CMS], KHAMITOVA, R. YA. and MAKAROV, 
N. YA., CMS and major, MS. 


[Abstract] The effect of organo-phosphorous compounds on acetylcholine, 
energy metabolism and the functional state of the adrenergic and sero- 
toninergic systems was studied. A sublethal subcutaneous dose of armin 

was found to induce a stable increase in the acetylcholine level in the 

rat brain, accompanied by a decrease in cholinesterase activity. A pro- 
tective effect of acetylcholine on cholinesterase was seen in the early 
stages of intoxication. In cats under acute armin intoxication, the pressor 
reflex was inhibited to high frequency stimuli before low frequency, while 
the vascular-movement center was deeply depressed, aggravating atrio- 
ventrical blockade and hypotension. Initial adrenalin overshoot was 

caused by a sublethal dose, as was constant noradrenalin level depression 
due to methylation. Lowered ATP reserves and increased inorganic phosphate, 
AMP and ADP, correlated with the presence of bronchospastic suffocation 

and clonic-tonic convulsion. One day after administration of a minimal 
dose, some increase in ATP synthesis was seen, but it was insignificant 
compared to the increased breakdown. The results indicate that increased 
brain levels of adrenalin, 5-hydroxytrytamine, inorganic phosphate and 
lowered ATP reserves play an important role in phospho-organo-phosphorous 
compound intoxication. 
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"SSR UDC 356.33: [63:658. 3-057. 36 


EXPERIENCE IN THE ORGANIZATION OF PROPHYLACTIC MEASURES TO MAINTAIN THE 
HEALTH OF SERVICEMEN ENGAGED IN AGRICULTURAL WORK 


Moscow VOYENNO-MEDITSINSKIY ZHURNAL in Russian No 4, Apr 79 pp 64-67 


PETUNIN, V. F., lt. colonel of the medical service [MS] and UKRAINKOV, A.,., 
it. col., MS 


[Abstract] The organization of health maintenance for servicemen engaged 
in agricultural work includes physician preparation and utilization, 
orientation assemblies for them and planning for prophylactic treatment, 
sanitary hygiene and antiepidemic measures and sanitation instruction. 
Timely provision of adequate supplies, control of medical examination of 
individuals, the physician's knowledge of the distribution of individuals 
in the field camps and the work plan, transport routes for the produce and 
for patients, laboratory examination of water and participation of phy- 
sicians in command councils are all important. Adequate supervision of 
food preparation, laundry, toilet and bathing facilities, prevention of 
soil contamination, enforcement of safety rules, disinfection and anti- 
insect measures and correct treatment of ill patients are necessary. 
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Molecular Biology 


USSR uDC 577.1 


STUDY OF THE MECHANISM OF COLICINE EI SYNTHESIS INDUCTION: TRANSCRIPTION 
OF COL EI OF DNA UNDER CONDITIONS OF PROTEIN SYNTHESIS SUPPRESSION 


Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 245, No 6, 1979, pp 1493- 
1497 manuscript received 25 Dec 78 


VOROB'YEVA, I.P. and KHMEL', I.A., Institute of Molecular Genetics, USSR 
Academy of Sciences, Moscow 


[Abstract] A study of plasmin-specific RNAs synthesized at the time of 
protein synthesis suppression under conditions leading to and not leading 

to colicine-synthesis induction indicated that, in all variants of protein 
synthesis suppression leading to and not leading to colicine synthesis 
induction (chloramphenicol, amino acid deficiency of rel + and rel ~ 
strains, joint effect of chloramphenicol and deficiency) synthesis of plasmin 
RNAs continued and the total quantity of these RNAs in the overall cellular 
RNA increases in comparison with the norm. Two causes of increase of level 
of plasmin-specific RNAs in cells were given: 1) replication of COL EI 

DNA continues during protein synthesis suppression and, consequently, the 
number of copies of this DNA in cells increases significantly; 2) suppression 
of protein synthesis produces depression of genes which are repressed in 

the normal state resulting in synthesis of more forms of plasmin RNA and 
increase of quantity of hybridized material. Results of the study indicated 
that development of colicine synthesis induction during suppression to 
protein synthesis requires derepression of the genes responsible for colicine 
synthesis at the time of effect of the inducing agents. There was con- 
sidered the possibility that the beginning transcription of these genes is 

an irreversible process and they cannot be repressed anew upon restoration 

of protein synthesis which leads to colicine synthesis and death of the 
cells. Gene Rel, evidently, participates in control of colicine mRNA 
eynthesis just as it controls synthesis of some bacterial and phage mRNAs. 
Figures 2; references 13: 2 Russian, 11 Western. 
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USSR UDC 575.24:576.851.48 


COMPARATIVE STUDY OF THE prv MUTATOR GENE AND SOME OTHER MUTATORS OF 
ESCHERICHIA COLI K-12 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 823-830 manuscript 
received 12 Jan 78; after revision 7 Apr 78 


KHMEL'NITSKIY, M. I. and ZLOTNIKOV, K. M., Institute of Biochemistry and 
Physiology of Microorganisms, Academy of Sciences USSR, Moskovskaya Oblast 


[Abstract] An investigation is made of the complementarity mutations prv 
and mutR. A comparison is also made of the influence that mutator genes 
mutS, uvrE and mutT have on intragenic recombinations in conjugational 
crossings. The mutations prv and mutR are mapped in the same region of the 
E. coli chromosome, cause a similar mutator effect, and are capable of 
increasing the frequencies of intragenic recombinations. Experimental 
results show that prvj, prv> and mutR34 are mutations (alleles) of the 

same gene. However, mutant prv), unlike mutR34, has increased resistance 
to ultraviolet rays, apparently due to a high content of repairing enzymes 
in the cell. It is found that the prvj mutation is capable of inducing 
frameshift mutations in addition to the transition type. The mutators 
mutS3 and uvrE502 also increase the frequency of intragenic recombinations, 
while mutTl has no effect on these frequencies. None of the investigated 
mutator genes changes the conjugational frequencies of recombinations. 

None of the mutations used to disrupt reparation of DNA (uvrA6, recB2l, 
recC22, lexA) had any effect on the mutator properties of prv,. The authors 


thank A. A. Bayev for constructive criticism. References 22: /7 Russian, 
15 Western. 





USSR UDC 575.24:576.851 


CONCERNING THE MUTAGENIC ACTION OF A TETRAHYDRODIAZOPYRENE DERIVATIVE ON 
BACTERIA 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 807-811 manuscript 
received 22 Mar 78 


ABILEV, S. K., FONSHTEYN, L. M., MIGACHEV, CGC. I. and ANDRIYEVSKIY, A. M., 
Scientific Research Institute on Biological Tests of Chemical Compounds, 
Moskovskaya Oblast 


[Abstract] In primary evaluation of the mutagenic activity of a number of 
chemicals that has been done at the Scientific Research Institute on 
Biological Tests of Chemical Compounds, mutagenic activity has been observed 
in a tetrahydrodiazopvrene derivative synthesized at the Scientific Research 
Institute of Organic Intermediates and Dyes in Moscow--2,/7-diamino-4 ,9- 
dioxy-5,10-dioxo-4,5,9,10-tetrahydro-4,9-diazapyrene (DDDTDP). 


ihe compound was derived by treating 4,4',6,6'-tetranitrodiphenic acid 
with tin or stannous chloride in hydrochloric acid. The authors discuss 
the particulars of the mutagenic effect of this chemical on test bacteria. 
he studies were done on Salmonella typhimurium TA 1535, TA 1536, TA 1537, 
TA 1538 and TA 1534. It was found that the agent induces mutations of the 
trame shift type and can be used as a positive control in testing mutagens 
tiat induce such mutations. No appreciable differences could be detected 
.o the action of the drug on strains TA 1534 and TA 1538 with or without 
ye rfa mutation that produces defects in the lypopolysaccharide complex 

’ the cell wall. While the drug was effective as a mutagenic agent, it 
was not lethal to bacteria. It was found that the mutagenic effect of 
DDDIDP is moderated by operation of the microsomal oxidation system with 
metabolic activation in vitro. Figures 2; references 8: 3 Russian, 5 Western. 
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USSR UDC 575.113:595.773.4 


DISPERSED REPETITIVE GENES OF DROSOPHILA MELANOGASTER WITH VARYING LOCALI- 
ZATION. II. LOCALIZATION OF GENES Dm225 and Dm234 IN INTERCALARY HETERO- 
CHROMATIN REGIONS 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 785-798 manuscript 
received 22 Jan 79 


ANAN'YEV, YE. V., BELYAYEVA, YE. S., GVOZDEV, V. A., CHURIKOV, N. A., 
IL*IN, YU. V. and GEORGIYEV, G. P., Institute of Molecular Genetics, 
USSR Academy of Sciences; Institute of Molecular Biology, USSR Academy of 
Sciences, Moscow 


[Abstract] It is shown by in situ hybridization that two different frag- 
ments of D. melanogaster DNA cloned by genetic engineering methods are 
localized in regions of intercalary heterochromin. These DNA sequences 
(Dm225 and Dm234B) contain genes that are actively transcribed and repeated 
(several hundred copies) in the genome. Transcription of the genes is ac- 
companied by formation of two different classes of polyA*-mRNA. The poly- 
tene chromosomes of the investigated lines of D. melanogaster showed 17-32 
sites of localization of Dm225 genes, and 23-42 sites for Dm234B genes. 

The distribution of localization sites differs considerably in the polytene 
chromosomes of the different lines. A total of 106 sites of localization 
is observed for the different lines. These sites are mainly in inter- 
calary teterochromatin regions characterized by ectopic pairing, later 
replication and the presence of “weak points’ in the polytene chromosomes. 
Comparison in individuals of a single genotype shows that localization of 
both types of genes basically coincides. It is concluded that the inter- 
calary heterochromatin that includes the investigated genes can be con- 
sidered as sect’ ns of chromosomes that are metabolically and structurally 
significant in function of genes in the nucleus. Figures 4; references 
}/: 6 Russian, -. Jestern. 





USSR UDC 575.113L585,773.4 


DISPERSED REPETITIVE GENES OF DROSOPHILA MELANOGASTER WITH VARYING LOCALI- 
ZATION. 1. GENERAL CHARACTERISTICS OF THREE SELECTED FAMILIES OF CLONED 
GENES 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 775-783 manuscript 
received 22 Jan 79 


IL'IN, YU. V., CHURIKOV, N. A., LYUBOMIRSKAYA, N. V. and GEORGIYEV, G. P., 
Institute of Molecular Biology, USSR Academy of Sciences, Moscow 


[Abstract] A series of clones is obtained by treating drosophila DNA 

with lambda bacteriophage, and the general characteristics are given for 
three such clones that contain DNA that actively hybridizes with mRNA of 

a culture of drosophila cells: Agt-Dml18, &gt-Dm225 and Wet-Dm234. It is 
experimentally shown that the three genes have an unusual distribution 

in the genome: they are all repeated gene families with tens and even hun- 
dreds of representative copies. On the other hand, the copies are scattered 
over all chromosomes and have varying localization in different lines of 

D). melanogaster, and even in individuals of the same line. The DNA of each 
of these clones combines with 0.2-1.1% of all the polysomal RNA. In the 
case of gene 225, the structural part, i.e., the mRNA-coding sequence, is 
incorporated entirely or almost entirely into the cloned DNA fragment, 
whereas the Dml18B and Dm234B fragments make up only part of the correspond- 
ing structural gene. This unusual type of organization of genetic material 
has been observed in at least two other genes--Dm412 and Dm351. Thus the 
characteristics of active transcriptase, repetitive genes and dispersal 

over different chromosomes do not constitute an exception, but must be 
fairly widely observable in nature. The authors thank A. A. Bayev for 
assistance and for carrying out certain experiments. Figures 3; references 


2: 3 Russian, 19 Western. 





USSR UDC 575.1:576.851.5 


ISOLATION AND CHARACTERISTICS OF AUXOTROPHIC BACILLUS THURINGIENSIS 
MUTANTS 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 837-844 manuscript 
received 14 Apr 78, after revision 3 Jul 78 


BELYKH, R. A., YAKUBOVA, R. M. and AZIZBEKYAN, R. R., All-Union Scientific 
Research Institute of Genetics and Selection of Industrial Microorganisms, 
Moscow 


[Abstract] Investigation of capabilities for exchange of genetic informa- 
tion in Bac. thuringiensis requires genetically marked strains. In previous 
research the authors determined the requirements fer growth factors in 

‘two strains of Bac. thuringiensis, and established that production of viable 
colonies on a minimum agarized medium requires considerable amounts of 
glutamate. With a 0.2% concentration of the amino acid in strain 35l, the 
requirement for histidine is eliminated. In this paper, the nutritive 
requirements of three more strains are determined, and experiments are 
described on isolating and studying the properties of auxotrophic mutants. 
The research is based on studies of the following strains of Bac. thur- 
ingiensis var. galleriae: 351, 69-6, 68-5 and 612, and also a strain 
conditionally designated 13 derived from the collection of the Pasteur 
Institute in Paris. It is shown that all strains require considerable 
amounts of glutamate with growth in a synthetic medium, and when the gluta- 
mate concentration is reduced the *acteria show a need for histidine. 

When strains 351 and 69-6 were treated with nitrosoguanidine, 20 mutants 
were produced, of which 18 are identified as auxotrophic mutants, most of 
them being polyauxotrophs. Attempts to get biochemical mutants were un- 
successful in the case of R-variants of strains 69-6 and 13. Three of the 
auxotrophic mutants showed a reduced level of spore formation, the 
crystal-forming function was disrupted in three others. In determining the 
endotoxin activity of the mutants without crystal-formation, it was found 
that they are avirulent. The activity of one mutant designated 3(69-6) 

was twenty times weaker than in the parent strain. The virulence character- 
istics of all other auxotrophic mutants were indistinguishable from the 
strains 351 and 69-6 from which they were derived. The authors thank G. 
Ye. Bredis for assisting with the work. Figure 1; references 15: 12 
Russian, 3 Western. 
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USSR 
PLASMID DNAs OF BACILLUS THURINGIENSIS 


Moscow MIKROBIOLOGIYA in Russian Vol 48, No 2, Mar/Apr 79 pp 226-229 
manuscript received 3 Jul 78 


ZAKHARYAN, R. A., ISRAYELYAN, YU. A., AGABALYAN, A. S., TATEVOSYAN, P. YE., 
AKOPYAN, S. M. and AFRIKYAN, E. K., Institute of Microbiology, Armenian 
SSR, Academy of Sciences, Institute of Experimental Biology, Armenian 

SSR, Academy of Sciences 


[Abstract] A comparative analysis is made of the physicochemical properties 
of plasmid DNAs isolated from a culture of Bac. thuringiensis--an active 
producer of insecticidal toxin. The work was done on strain 837, identified 
as a representative of the tenth serotype of Bac. thuringiensis var cau- 
casicus. Lysate derived from extrachromosomal cellular material was 
analyzed by ultracentrifuging in a cesium chloride density gradient with 
intercalating stain. Ultracentrifuging was done for 24 hours at 50,000 
rpm. The molecular weights of the resultant extrachromosomal plasmid 

DNAs were 6 x 106, 10 x 106 and 90 x 106 daltons as determined by electro- 
phoresis of the DNA molecules in 0.6% agarose gel and electron-microscope 
analysis. Restriction endonuclease EcoRI is used to obtain fragments of 
the plasmid DNAs with cohesive ends that are identified by electrophoresis 
in 12 agarose gel. The authors thank V. G. Debabov for constructive 
criticism and F. V. Glushko for technical assistance with the work. 

Figures 4; references 9: 5 Russian, 4 Western. 
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USSR UDC 575.127.5:633.14:633.16 
PRODUCTION OF INTERGENERIC BARLEYxRYE HYBRIDS 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 936-938 manuscript 
received 3 Apr 78, after revision 26 Jul 78 


SHUMNYY, V. K., PERSHINA, L. A. and SHCHAPOVA, A. I., Institute of Cytology 
and Genetics, Siberian Department, USSR Academy of Sciences, Novosibirsk 


[Abstract] A brief report on the first results of intergeneric hybridizing 
of barley H. jubatum L. (2n*28) with two kinds of rye S. cereale L. 
(2n=14,28) and S. Kuprijanovii Grossh. (2m=14). For autumn and spring 
vegetations, the crossing was done in the greenhouse. The summer vegetation 
hybridizing was done in the field. Maximum germination was achieved with 
pollination of S. kuprijanovii Grossh. Pollination with diploid rye gave 

a higher germination rate than with tetraploid rye. Within 12-18 days 
after pollination, the embryo seeds were transplanted on the endosperm 

of common barley and grown on an artificial medium, giving a yield of 

41” hybrid plants as shown by differential dying of the rye chromosomes. 
The H. Jubatum L. xS. cereale L. formed heads within four months after 
transplanting into soil, and were summer crops with weak tillering. The 

J. Jubatum L. xS. kuprijanovii Grossh. hybrids were winter crops. The 
plants of both hybrid combinations were intermediate with respect to 
morphological features. The pollen of all plants was found to be totally 
sterile. Figure 1; references 5, Western. 
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USSR UDC 615.285.7.099.618. 33-099 


FEATURES OF EMBRYOTOXIC ACTION OF 2,4-DICHLOROPHENOXY ACETIC ACID DERIVA- 
TIVES USED AS HERBICIDES 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 70-71 manuscript 
received 3 May 78 


ALEKSASHINA, Z. A., BUSLOVICH, S. YU. amd KOLOSOVSKAYA, V. M., Belorussian 
Scientific Research Sanitary-Hygiene Institute, Minsk 


[Abstract] Technical herbicides which are chlorine derivatives of phenoxy 
acids owe their embryotoxic character to presence in technical herbicides 

of 2,4,5-trichlorophenoxy acetic acid and 2,3,7,8-tetrachlorodibenzo-p- 
dioxane (I) (I. Yu. Sokolik, 1973; Courtney, 1970). Certain Soviet-made 
herbicides with embryotoxic action do not contain I. This report describes 
assay of the embryotoxic action of Soviet-made herbicides, viz., the Na, 
amine, NH, and butyl ester derivatives of 2,4-D. Tests were run on preg- 
nant white rats. The effects of these four derivatives on fetus mortality, 
survival, fetal weight and fetal dimensions are tabulated. Toxicity is a 
function of structure, most clearly expressed in terms of substantial doses. 
References 5: 4 Russian, 1 Western (Courtney, et al.). 
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USSR UDC 615.217:615.243 


SOME CHARACTERISTICS OF THE EFFECT OF DIMECUMARON ON THE ADRENO- AND CHOLINE 
REACTIVE SYSTEMS 


Yerevan BIOLOGICHESKIY ZHURNAL ARMENII in Russian No 2, 1979 pp 116-120 
AVAKYAN, O. M. and KALTRIKYAN, A. A. 


[Abstract] Dimecumaron (dimecumaron diiodmethylate of N-ethyl-N-benzo- 
furfuryl-N'-N'-dimethylethylenediamine, earlier called preparation 6781) 

has shown a strong therapeutic action and is now recommended in the USSR 

for us with stomach and duodenal ulcer. The present study concerns its 
effeec on the adrenal and choline reactive systems. Dimecumaron produces 

a ceduction in arterial pressure and slowdown of breathing that increase 
with larger doses. Doses of 1 and 10 mg/kg do not cause significant change 
in the reaction of the nictitating membrane to stimulation of the post- 
ganglial buccal sympathetic nerve, while adrenalin, given internally, sharp- 
ly increases the reaction of arterial pressure and the membrane. A dose 

of 0.2 mg/kg significantly reduced the effects of subecholine, and doses 

of 1-3 mg/kg caused prolonged repression of the reactions of arterial 
pressure and the nictitating membrane to subecholine, while also blocking 
intensification of respiratory movements caused by the subecholine. Only 
doses of 15-20 mg/kg completely repress the membrane reaction to sube- 
choline. A dose of 0.2 mg/kg causes some repression of the depressive 
effect of stimulation of the vagus nerve and a dose of 1 mg/kg completely 
stops it. These doses have little effect on the choline receptors of the 
heart and vessels. Large doses (50-100 mg/kg) prevent the development of 
nicotine convulsions, but do not affect arecoline tremor. Thus, dimecumaron 
has almost no adrenoblocking, sympatholytic, or muscarinolytic effect. It 
has a marked blocking effect on the nicotine choline receptors of the adrena- 
glands and heart. Large doses also block the effect of the nicotine re- 
ceptors of the sympathetic ganglia and central nervous system. Figures 3; 
references 7, Russian. 





USSR UDC 575.24:582.282.23 
ETHANOL INDUCTION OF RESPIRATORY-DEFICIENT MUTATIONS IN YEAST 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 927-929 manuscript 
received 14 Feb 78 


ZAKHAROV, I. A. amd BANDAS, YE. L., Leningrad Institute of Nuclear Physics 
imeni B. P. Konstantinov, USSR Academy of Sciences 


[Abstract] Experiments in alcohol treatment of yeast showed an unexpected 
strong effect on the frequency of arisal of mitochondrial mutations of 
respiratory insufficiency. The studies were done on two diploid strains of 
Sacch. cerevisiae: a strain of wild type PG-60, and strain PG-61, defective 
with respect to excision of DNA impairments. Under the action of 24% 
ethanol for 2 hours, the number of respiratory-deficient mutants increased 
over the spontaneous level by a factor of more than 10. The cells of the 
mutants are more sensitive to alcohol than normal cells, which shows that 
the mutants are induced by the alcohol and not merely selected. The re- 
sults show that ethyl alcohol should be considered as a prospective muta- 
genic agent. References 6: 1 Russian, 5 Western. 











Physiology 


USSR UDC 612.89-08:612.763 


ORTHOCLINOSTATIC TEST AS ONE OF THE METHODS TO EVALUATE HUMAN FUNCTIONAL 
STATUS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 41-44 manuscript 
received 30 Mar 78 


DOSKIN, V. A., candidate of medical sciences, GISSEN, L. D., doctor of 
medical sciences, BOMSHTEYN, 0. Z., candidate of biological sciences, 
MERKIN, E. N. and SARYCHEV, S. B., Institute of Hygiene of Children and 
Adolescents, USSR Ministry of Health, Moscow; All-Union Scientific Research 
Institute of Physical Culture, Moscow 


[Abstract] New standard values were obtained to evaluate the orthoclino- 
Static assessment of reactivity of the vegetative nervous system; healthy 
students, ages 17 to 29, were subjected to variants of the orthoclinostatic 
test as a procedure for hygienic examination. The students underwent a 
sequence of positioning--standing, lying--with regular measurement of 
pulse frequency, at specific times--in seconds--in the vertical and hori- 
zontal positions and after changing the positions. Additional readings 
were taken of systolic and diastolic blood pressures. Data were subjected 
to computer processing to calculate coefficients of variation, asymmetry 
and excess, for the pulse and pressure readings. Standard values were 
established for differences in pulse readings in the positioning sequence. 
Use of this simple measurement technique may gain insight to related 
vestibular-truncal-hvrothalamic-cardiovascular components of the responses. 
References 8, Russian. 





USSR UDC 615.91.015.4:612.017.2 


LOAD TESTS AS POTENTIAL INDICES IN DETECTION OF ACTION OF LOW INTENSITY 
FACTORS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 44-46 manuscript 
received 21 Feb 78 


OLEFIR, A. I., candidate of medical sciences, Kiev Institute of Labor Hy- 
giene and Occupational Diseases 


[Abstract] Alekseyeva (1976) has suggested that it would be useful to 
employ indices of natural resistance of the body--when it is exposed to 
factors of low intensity--to get some insight into the body's capacity for 
adaptation. This capacity is seen as a cardinal element of the total 
reactivity of the body. The usefulness of load tests as such indicators is 
examined in this article. Rats were exposed to various stresses: i) a 
specific load administration of the organophosphorous compound carbofos 
(1/4 Lds5,) or dithicarbaminoic acid (1/10 DL509); ii) a heat-induction; 
iii) cold; iv) induction of an abscess. The latter three are all mild; 
ii) and iii) are non-specific; iv) is a functional load. Adaptive react- 
ions of protective mechanisms appeared more often with i) than with the 
other three. The cold load, the induced ulcer and the heat induction pro~ 
duced adaptive reactions of diminishing degree. References 4, Russian. 








USSR UDC 611.2/.1+611.1:611.83]-08 


REINNERVATION OF INTERNAL ORGANS AND VESSELS BY NEUROPEXY 


Leningrad ARKHIV ANATOMII, GISTOLOGII I EMBRIOLOGII in Russian 
Vol 76 Vyp 3, Mar 79 pp 5-16 manuscript received 10 Apr 78 


GOLUB, D. M., KHEYNMAN, F. t., NOVIKOV, I. I., ARCHAKOVA, L. I., DANILENKO, 
R. V. and PIVCHENKO, P. G., Laboratory of Nervous System Morphology, 
Institute of Physiology, Belorussian SSR Academy of Sciences, Minsk 


[Abstract] Investigations into the possibility of creating new centers of 
organ and tissue innervation by vegetative ganglion or sensory nerve 
transplantation have included accretion of the cranial cervical ganglion 
underneath the pectoral-mammillary muscle or other transversely striated 
muscles. This resulted in the death of the majority of the nerve cells 
during the first month and regeneration in the second and third. Thicken- 
ing of connective tissue fibers is seen. Accretion of the caudal mesen- 
teric ganglion to the posterior side of the bladder permits a portion of 
the nerve to be conserved for more than two years. The connecting fibers 
of the transplanted ganglion and the hypogastric nerve are significantly 
thickened, with increased vasculation and many regenerated nerve fibers. 
Electron microscopy established a typical structure for transplanted neurons 
characteristic of the intact ganglion. Fasciculus formation due to .e- 
generation was observed. The fact that the cells of the hypogastric nerve 
retain their structure led to accretion of the hypogastric nerve to the 
kidney or renal artery. Strong regeneration resulted. TRansplanting the 
hypogastric nerve to the large intestine or rectum and the large optic nerve 
to the carotid artery gave similar results. The data indicate that it 

is possible to form new or additional afferent connections via the trans- 
plantation of sensory nerve. Figures 7; references 39: 22 Russian, 17 
Western. 
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USSR UDC: 612.13:612.17 


MATHEMATICAL MODEL OF THE CARDIOVASCULAR SYSTEM FOR THE TWO PHASES OF THE 
CARDIAC CYCLE 


Tashkent IZVESTIYA AKADEMII NAUK UZSSR, Seriya Tekhnicheskikh Nauk in Russian 
No 2, 1979 pp 18-21 manuscript received 10 Apr 78 


MUTALOV, A. M. “Order of the Red Banner of Labor" Institute of Cybernetics 
and Computer Center, Uzbek Academy of Sciences 


[Abstract] A mathematical model of cardiovascular function, separately 

for systolic and diastolic phases, is offered involving a system of 
ditferential equations referable to the right ventricle, pulmonary artery, 
pulmonary vein and left atrium, left ventricle, aorta and arterial system, 
veins of systemic circulation and right atrium; its accuracy is compared to 
a previously discussed mathematical model, the equations for which did not 
accurately describe physiological processes within a cardiac cycle. Newton's 
interpolation formula, the Runge-Kutt method, as well as an algorithm, 

run in the form of an ALGOL program on an M-222 computer, were used. 

There is a build-up of modeling error due to the simplifications adopted 

in the model, so that further work is required to define conditions and 
integration interval for the equations and model structure. Seven sets 

of equations are submitted. Figurel; references 7: 6 Russian, 1 Western. 
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USSR UDC 371.71:612.844.24 
EFFECT OF VISUAL STRESS ON THE STATUS OF ACCOMMODATION IN SCHOOL CHILDREN 


Moscow GIGIYENA I SANITARIYA in Russian No 5, 1979 pp 25-28 manuscript 
received 17 Jul 78 


KOVALENKO, V. V., candidate of medical sciences, Scientific Research 
Institute for the Health Care of Children and Adolescents, imeni N. K. 
Krupskaya Kharkov 


[Abstract] The effects of visual stress were studied in two series, be- 
fore and after the school day, and in a laboratory experiment simulating 
high stress on the visual organs. The school children tested in the lst 
series included 40 with emmetropia, 48 with mild hypermetropia, and 24 

with mild myopia, in an age range of 9 to 17 years. Measurements of visual 
acuity showed increased refraction and decreased accommodation both in the 
pre- and post-school tests and in the laboratory tests, where the subjects 
suffered from emmetropia or myopia. The effects of induced eye strain were 
slight in some of the tests, and appeared in many cases to be related to 
individual characteristics. 








USSR UDC 581.2 
PHYTOTOXIC PROPERTIES OF THE MOLD GENUS FUSARIUM 


ama-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR--WERIYA BIOLOGICHESKAYA 
in Russian No 2, Mar/Apr 79 pp 27-30 


ZHAKHANOV, A., Institute of Botany, Kazakh SSR Academy of Sciences, 
Alma-Ata 


[Abstract] The production of fusaric acid by 18 strains from the 

Fusarius genus was investigated by chromatography and bioautography on a 
lawn of Bacillus subtilis. The presence of two types of zones of growth 
inhibition and the fact that the more-retained zone exhibited blue flores- 
cence under UV, while the less-retained was brown to red-brown, indicated 
that the molds form other unidentified toxin as well as fusaric acid. 

The cultural liquid or a mycellial preparation from the mold was found to 
inhibit root growth in pea seeds. The cultural liquid of five of the 
strains strongly depressed germination, corresponding to fusaric acid 
production. Phytotoxicity was less in the mycelial preparations. The 
data confirm the possibility for metabolite-inhibitors from molds to act 
on the root system of plants. References 1, Russian. 














Public Health 


USSR UDC 613. 31-078:576.8.083 


EFFECT OF SOME PROCEDURAL APPROACHES TO RESULTS OF SANITARY-BACTERIOLOGICAL 
STUDIES OF RESERVOIR WATERS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 49-51 manuscript 
received 17 Feb 78 


LEYESMENT, L. K., Tallin Scientific Research Institute of Epidemiology, 
Microbiology and Hygiene 


[Abstract] Variability in bacteriological indices of water quality, due to 
errors in procedure, suggested the present study of adequacy of tests and 
of accuracy of results. The waters studied were natural waters of the 
Estonian SSR and water under selected experimental conditions. Data ob- 
tained were subjected to regression analysis. Deviations of + 10-20% are 
accepted. Tests selected were familiar--bacterial count, oxidase negative 
and positive colonies (membrane filter and direct seeding), coli and 
enterococci indices. Note was made for the need for standardized reagents; 
this is particularly true for medium ingredients (Soviet membrane No 3 and 
a Czech membrane from the "Chemapol” firm were equivalent; the Soviet 
membrane did vary in thickness and quality). The Dagestan Institute of 
Nutrient Media is cited for a suitable fish concentrate hydrolysate. 
References 4: 1 Russian, 3 Western. 








USSR UDC 613.155+628.1/:656.342 


SOME DATA ON THE ATMOSPHERIC ENVIRONMENT AND WATER SUPPLY OF THE SUBWAY 
[THE METRO] 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 68-69 manuscript 
received 13 Mar 78 


GOFMEKLER, V. A., professor, GRIBANOV, 0. I. and IGUMNOV, A. S., candidates 
of medical sciences, MALYKHIN, A. P. and NOVIKOVA, I. S., candidates of 
chemical sciences and GERASIMOVA, I. YE., All-Union Scientific Research 
Institute of Railroad Hygiene, Moscow 


[Abstract] Earlier studies on dust and CO? content in the underground 
(subway) air is cited (Kazanskiy; Kalyagina; Matveev). Seven cities in 

the USSR have a subway; all cities with a population of over one million 

are scheduled for a subway, hence the need for the title data. Gas analyses 
have been done with the AKhM-8M gas chromatography apparatus. Dust levels 
and humidity at individual stations are inversely proportional. Dust levels 
are seen as permissible--referred to "Temporary Instructive Materials, 1977." 
CO? levels in cars and on stations, during peak hours, are not too high; 

CO and NO> also do not exceed permissible levels. Studies are suggested 

on the effect of both CO and NO? levels, plus dust; the combined levels 
could be undesirable. Summer temperatures reach 24-27°C, winter 18-20°. 
Humidity levels in summer are sufficiently high to warrant improved 
ventilation. Water supply is definitely a problem; use is irregular and 
pipe corrosion occurs; iron (from the city water) reaches levels of 0.5 
mg/l. Getting rid of collected water in the tunnels is a problem needing 
attention. The general picture is complicated by the uneven character of 
subway use. References 3, Russian. 
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USSR UDC 628.191:668.474/:628.192 


ESTABLISHMENT OF HYGIENIC STANDARDS FOR WATER-SOLUZLE SULFATES OF LIGNIN 
IN RESERVOLRS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 66-68 manuscript 
received 7 Sep 78 


SHRAGA, M. KH. and DOBRYNINA, G. F., Arkhangel'sk City Sanepid Station 


[Abstract] The Northern Dvina basin has seen extensive water protection 
measures at its large cellulose-paper combines in the last ten years; 
effluents are purified prior to discharge into reservoirs. The unpleasant 
taste factor of cellulose wastes is still a problem, as is discoloration. 
This report poses the problem of the effect of water-soluble lignin on 
chlorine absorption and on discoloration of the water. Water-soluble 
lignin sulfate from the Arkhangel'sk Laboratory of Lignin was used as a 
model contaminant in experimental studies. The Department of General 
Hygiene of the Leningrad Sanitary Hygiene Medical Institute has recommended 
setting 50 mg/l as the standard for lignin sulfate in water, based on organo- 
leptic tests. Tabulated data reinforce the view of the undesirable effect 
of lignin on potential drinking water. The problem remains acute. 
References 1, Western. 


USSR UDC 613.34-078 


MICROBLOLOGICAL INDICES OF CHLORINATED AND OZONIZED WATER DURING ITS 
STORAGE 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 71-73 manuscript 
received 16 Jun 78 


RUZANOVA, N. A., candidate of medical sciences [CMS], RYABCHENKO, V. A., 
candidate of biological sciences and SKIDAL'SKAYA, A. M., CMS, Scientific 
Research Institute of Communal Water Supply and Water Purification, 
Academy of Communal Economy imeni K. D. Pamphilov, Moscow 


[Abstract] Recent reporte have indicated deterioration of drinking water 
in the water supply system and in containers for its storage. A series 
of tests were performed (microbial bodies, bacteriophages, oxygen 

demand, viruses, saprophytes) to establish conditions necessary to prevent 
deterioration in the quality of processed water which has stood unused. 
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When water is processed 4 and 8 minutes with 0.3-0.3 mg/l of residual ozone, 
contamination can occur one day after decontamination; processing for 16 
minutes with 0.38-0.4 mg/l residual ozone will assure no deterioration 

in stored water for at least 3 days. Adherence to “Drinking Water” standard 
GOST 2874-73 for chlorination assures acceptable drinking water which has 
stood for 15 days. When the water is processed with ozone the virus and 
phage--test specimens--were decreased in standard chlorinated water. 
Addition of minerals and organic substances promoted bacterial growth in 
processed water. Precipitated, flocculated matter in the water and over- 
growths in containers have a harmful effect on water quality. References 

9: 5S Russian, 1 Western. 


USSR UDC 628.394.4:574.635 
HYGIENIC ASSESSMENT OF PRE-PURIFIED SEWAGE IN STORAGE PONDS 


Moscow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 73-75 manuscript 
received 7 Apr 78 


ANAN'YEV, N. I. and DEMIN, N. A., Tselinograd Medical Institute 


‘Abstract | The sewage water, which contained large amounts of micro- 
organisms and organic matter, is routinely deposited in municipal ponds. 
After artificial biological purification it can be used for irrigation. 
fnis article reports study of cell number, biomass of yeast, pond tempera- 
ture, depth, translucence, water color and, in winter, ice depth, plus 
phytoplankton and zooplankton. Kinds of yeast found, effect of individual 
seasons on yeast composition and rate of growth, effect of temperature 

or biomasses of zooplankton are discussed. Coli bacteria and Clostridium 
perfringens were the most sensitive indicators of fecal contamination. A 
reiation was found between degree of growth of phyto- and zooplankton in 
the ponds and death of the microorganisms. These plankton serve to promote 
autopurification of the sewage. References 5, Russian. 
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USSR upc 575.591 


POPULATION GENETICS OF THE EUROPEAN NORTH IN THE SOVIET UNION. III. 
DEMOGRAPHIC AND GENETIC CHARACTERISTICS OF TWO RURAL COMMUNITIES OF PINE- 
ZHSKIY RAYON IN ARKHANGEL"SKAYA OBLAST 


Moscow GENETIKA in Russian Vol 15, No 5, May 79 pp 917-926 manuscript 
received 19 Apr 78 


REVAZOV, A. A., KAZACHENKO, B. N., TARLYCHEVA, L. V. and FILIPPOV, I. K., 
Institute of Medical Genetics, USSR Academy of Medical Sciences, Moscow 


[Abstract] In 1972-1974 the Institute of Medical Genetics of the USSR 
Academy of Medical Sciences did expeditionary studies on rural populations 
outside of the black earth belt in the RSISR. The selection of sites 

was purely geographic--from north to south along the 46-th meridian. This 
report contains descriptive material on two adjacent rural comaunities 
subtotally studied in Pinezhskiy Rayon of Arkhangel'skaya Oblast. The 
research was done in accordance with recommendations of a group of experts 
of the World Health Organization. Two subject areas were covered: 
population-demographic and anthropogentic. The sample contained 915 persons- - 
85.1% of the population. Details are given on historical background of the 
region, demographic characteristics, migrations, frequencies of phenotypes, 
frequencies of mendelizing marker genes, and distribution of anthroposcopic 
markers. It is found that the investigated region is genetically isolated 
with a gamete flux from the external population of less than 0.04, Statis- 
tically significant heterogeneity was established for five villages with 
respect to four genetic systems--ABO, Hp, Rh and PtC. Phenotypic traits 
included handedness, shape of ear lobe, skin patterns of the hands, shape 
of the fingers and toes. Based on the results of the study it is concluded 
that the two rural communities investigated can be considered separate 
populations, References 15: 12 Russian, 3 Western. 
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USSR UDC 613.71:613.164-053.2:796.71 


HYGIENIC EVALUATION OF THE NOISE FACTOR IN CHILDREN AND ADOLESCENTS WHO 
ARE ENGAGED IN AUTOMOBILE SPORTS 


Moscow GIGIYENA I SANITARIYA in Russian No 5, 1979 pp 33-36 manuscript 
received 5 Jul 78 


SUKHAREV, A. G., and LEVANDO, CG. A., The Central Institute for Continuing 
Education of Physicians, Moscow, and the First Moscow City Medical and 
Physical Culture Dispensary 


jAbstract] The noise levels of small engine race carts (of 50-125 cc) 
were measured separately and in groups of 3, revealing high-pitched noise 
levels equivalent to 106 decibels, a noise level in excess of that permitted 
for motorcycles by 24-26 db. Then two types of motorcycle helmets were 
tested, a shallow type without acoustical material and a deeper one con- 
taining sound-proofing. Since psychological evaluations showed that the 
noise damaged hearing in school when the subjects had been involved in 
racing for 4-5 years, development of more effective helmets, and limits on 
the duration of training sessions, were proposed, along with a proposal 
that those with hearing impairments of high hearing sensitivity be barred 
from participating in these motor sports. 


USSR UDC 617.75-052.5:371.71 
P’ TTERNS OF WORK CAPABILITY IN PRE-SCHOOL CHILDREN WITH VISUAL DEFECTS 


“uscow GIGIYENA I SANITARIYA in Russian No 5, 1979 pp 28-33 manuscript 
received 25 Jul 78 


MAYMULOV, V. G., Leningrad Sanitary-Hygiene Medical Institute 


Abstract) Study was made of 320 children with impaired binocular vision, 
“trabismus, astigmatism, ametropia, and amblyopia attending special schools 
ho were evaluated for visual readiness for school using the Kern-Irasek 
tests. Results indicated that the children with visual impairments tested 
low, particularly in the 6 1/2-7 year age group. Analysis of results from 
the Kern-Irasek test showed a marked difference, in cases of amblyopia, 
between results with the leading eye and those with the amblyopic eye. 

No relationship was found between the level of school readiness and the 
functional condition of the central nervous system, based on reactions to 
light stimulants. Daily and weekly patterns of work capability were also 
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studied in terms of quantitative parameters revealed by children under 
mental strain and tiredness. Biological conditions, rather than social 
factors such as parental health, alcoholism in the family, and lack of 
attention to the children, were found to be most closely related to school 


readiness. Spec.al correctional measures are necessary for many children 
with impaired vision. References 6 Russian. 











USSR UDC 614.777:614.73 


HYGLENIC EVALUATION OF RADIOACTIVE CONTAMINATION OF RESERVOIRS WITH DUE 
REGARD FOR ECOLOGICAL INDICES 


“-scow GIGIYENA I SANITARIYA in Russian No 4 Apr 79 pp 81-84 manuscript 
received 26 Apr 78 


KATKOV, A. YE., candidate of medical sciences 


[Abstract] The coefficient of accumulation (K,) of radionuclides (RN) 

in reservoirs from the water into living things--as a criterion of the migra- 
tion activity of the RN--varies because the RN concentration is not always 
constant or uniform. Individual contaminants are distributed subject to 
diffusion, turbulence and sedimentation; focal contamination produces a 
mosaic distribution of the RN. Many RN accumulate in the bottom, and the 
living things may not get access to this material. Two additional criteria 
for evaluation of migration of RN in reservoirs are suggested, viz., i) 
Kac, the coefficient of maximum accumulation of RN in the upper centimeter 
level of the bottom of continental reservoirs contaminated at the level of 
current sanitary requirements for assuring development of nuclear power, 
and ii) K3, the coefficient of maximum accumulation of RN in bionts of 

the bottom sediments. Data are tabulated to show the more informative 
character of the suggested criteria with respect to RN, fresh water living 
things (molluscs, fish and their individual tissues) and natural or experi- 
mental reservoir conditions. No references. 
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Veterinary Medicine 


USSR UDC 619:616.5-002.828:636.22/.28 


MEASURES TO COMBAT TRICHOPHYTOSIS IN CATTLE 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 33-34 
VOYNICH, I. G., TatarASSR Ministry of Agriculture 


[Abstract] The Department of Economic and Organization of Veterinary 
Affairs of the Kazan Vetinstitute has noted losses in calf weights and 
profits due to trichophytosis, a widespread animal disease in Tataria. 

The Aznakayevskiy, Alekseyevskiy, Verkhneuslonskiy, Laishevskiy and Menzel- 
inskiy rayons had a high incidence before 1970. The preparation TF-130, 
(of the All-Union Institute of Experimental Veterinary Sciences), which 
has high immunogenic activity was used in all rayons. The preparation is 
effective; a report by Z. A. Urmanov of the Republic Production Laboratory 
of the Bashkin ASSR described success of TF-130 use, at an Apr 73 seminar 
of veterinarians and epizootologists of rayon vetstations. Veterinaries 
of various rayons have been complimented for their work which has led to 
the absence of mew cases. Since 1975 the Tatar ASSR has been practically 
free of the disease. No references. 


USSR UDC 619.616.981.48-085.7:636.22/.28 
GENTAMYCIN AND BISEPTOL-480 IN CALF COLIBACTERIOSIS 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 34-35 


GOLIKOV, A. V., MARCHUK, A. T., VOVK, A. S. amd SHIRYAYEVA, V. T., Belgorod 
Section of the All-Union Institute of Veterinary Experimental Sciences 
[Abstract] Gentamycin and biseptol-480 (trimethoprim-80) and sulfamethoxa- 
sol were tested against calf colibacteriosis on eight special farms in 
Belgorod Oblast. All new-born calves had been affected by the disease 

on the second to third day of life; unless treated, death occurred in 3-to- 
7 days. Cultures indicated the causative agent was E. coli, which was 
found sensitive to gentamycin and biseptol-480. Gentamycin (sulfate) 80 
mg in physiological saline, twice a day, internally for 3-4 days and 
biseptol-480, two tablets in 100 ml water, twice a day for 4-5 days were 
highly successful agents in treatment of the septic enterotoxemic and 
enteritic colibacteriosis. No references. 





USSR UDC 619:616.988.73:636.597 
SANITATION OF FARMS FROM VIRAL HEPATITIS OF DUCKLINGS 

Moscow VETERINARIYA in Russian No 4 Apr 79 pp 35-36 

PANIKAR, I. I., Kharkov Zooveterinary Institute 


[Abstract] A combined program of measures was devised to achieve complete 
sanitation of farms in the Donets Oblast from viral hepatitis in ducks 

under various epizootic conditions. The program relied on vaccination of the 
birds and freeing the farmland of any danger. The viral vaccine used was 
prepared at the author's institute from the 3M attenuated strain. Vaccinated 
day old poultry (0.2 ml, intramuscularly, dilution 1:10) could be maintained 
healthy for the entire susceptible age period. Available disinfection 

agents (soda lime, formalin aerosol, calcium hypochlorite) were used to free 
the environment of the pathogenic virus and of the vaccination virus. 
Prevention of import and spread of the responsible agent was achieved by 
faithful adherence to the “Veterinary-Sanitary Rules for Specialized 

Poultry Husbandry Farms," and careful shielding of the domestic birds from 
contact with wild ducks. New maintenance stocks were imported only from 
un-affected farms; these were two-months old and were vaccinated twice as 
prescribed in the biopreparation literature. Careful adherence to the 
program yielded completely sanitized farms and for the last four years the 
disease has not been seen. Savings in rubles are noted. Reference is 

made to an unsuccessful program of sanitation at a poultry farm in the Kiev 
Oblast . 


"SSR UDC 619:616.981.45:616.988. 73-084.47:63¢ .597 
VACCINATION OF DUCKLINGS AGAINST PASTEURELLOSIS AND VIRAL HEPATITIS 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 37-38 

TSIMOKH, P. F., Dnepropetrovsk Scientific Research Veterinary Station 


|Abstract] Many poultry farms and specialized enterprises for raising 
ducks in the Ukraine protect the birds from pasteurellosis with emulsin 
vaccine (made by the Ukrainian Scientific Research Institute of Agriculture, 
the Dnepropetrovsk Viofactory and the Dnepropetrovsk Scientific Research 
Veterinary Station) and from viral hepatitis with a viral hepatitis vaccine, 
made at the Ukrainian Scientific Research Insititute of Poultry Raising, 
from strain 3-M. The vaccination procedure is laborious, costly and diffi- 
cult to manage in terms of scheduling. A simultaneous vaccination technique 
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was tested on ducklings of various ages (e.g., 2,10,20 days); the vaccines 
were applied in aerosol form using a DAG-2 atomizer. Simultaneous separate 
vaccination from the 15th day of growth and older provided a strong 
immunity against the two infections. No negative reactions were seen. 

When necessary for early-age protection, use of a formol vaccine against 
pasteurellosis on the 3rd and 10th day of life plus a one-time vaccination 
with the 3-M strain against viral repatitis on the 7th day of age assured 
strong immunity against both infections. 


USSR UDC 619:616.995.428.0844+085 :636.22/.28 
DEMODICIDOSIS OF CATTLE 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 39-40 


SIMETSKIY, M. A., All-Union Scientific Research Institute of Veterinary 
Sanitation 


[Abstract] The title disease is found in many climatic zones of the 

USSR; it is caused by Demodex bovis. Description of this mite, site of 
entry, transmission (flies, insects and, also, man--on hands and clothing) 
and identification in the animal are reviewed. The author's institute, 
together with the Shchelkovskiy Branch of the All-Union Scientific Research 
Institute of Chemicals Used for Plant Protection (preparations against 
demodicidosis, psoroptosis and sarcoptosis) have developed "Akrodeks," 

for use against demodex. A 500-ml non-propellant tank, the “Rosinka,” 
along with an atomizer, is used for aerosol issue of akrodeks. Directions 
for use of this acaricide are given. It can be ordered from rayon, oblast 
and replublic offices of "Soyuzglavzoovetsnabprom"” of the USSR Ministry 

of Agriculture. 











USSR UDC 619:616.995.132.8-085 7636.5 
EFFECTIVENESS OF ANTHELMINTHICS FOR POULTRY 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 42-43 


VELICHKIN, P. A. and GOLUBKOV, V. F., All-Union Agricultural Institute of 
Correspondence Education 


[Abstract] This is a report of trials of nilverm (40 to 60 mg/kg) and 
piperazine (0.5 and 1.2 g/kg) to treat ascariasis, larval and pre-imago 
stages, in 1.5-2 month old chicks. The nilverm was effective for both 
stages, the 60 mg/kg dose being more useful against the larval ascariasis. 
Piperazine (as the hexahydrate) was poorly effective, at the 0.5 g dose, 
for the larval stage but quite satisfactory for the pre-imago stage; the 
1.2 g/kg dose was effective for both stages. 


USSR UDC 619:618.14-002.085:636.22/.28 
THERAPY FOR MUCOSAL ENPOMETRITIS 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 45-46 


KREMLEV, YE. P. and banakova, 1. a., Kaliningrd Scientific Research 

Veterinary Station 

\bstract] Reports on the title subject (Baranov, 1974) indicate recurrence 

of endometritis in cattle treated with rivanol, ichthyol, furacillin, 

KMnO4, antibiotics with or without neurotropic preparations. Success of 

therapy was found to be affected adversely when the endometritis had been 

caused by pathogenic fungi or assuciated bacteria and fungi. Trial therapy 
carried out on cows with endometritis of mucosal etiology after an 

ibortion and on cows with endometritis caused by an association of bacteria 

ind fungi; agents successfully employed were eksuter and iodinol. Acute 

course of endometritis required 3-4 intrauterine applications of the prepara- 

tion, over a 7-day period; chronic course of infection required 10-12 days 
treatment. lIodinol use reinforces eksuter effectiveness up to 1007 

and shortens time of treatment. 








USSR UDC 619:615.778.5:636.22/ .28+636.4 
ACTION OF NITROFURANES ON THE PANCREAS 

Moscow VETERINARIYA in Russian No 4 Apr 79 pp 55-56 

KHOMENKO, V. S., Belotserkovskiy Agricultural Institute 


[Abstract] The effect of the nitrofuranes (furagin, furazolin, furazolidon, 
furadonin and furacillin) on the external secretion of the pancreas was 
studied in 4-5 month calves. All decreased pancreatic juice output in 
piglets in doses of 5 and 10 mg/kg; in calves they did not affect pancreatic 
output with the 5 mg/kg dose. Furazolin, 10 mg/kg, and furagin increased 
the pancreatic output. The nitrofuranes, 5 and 10 mg/kg, increased the 
proteolytic activity of the juice in piglets; in calves, a single dose 

of furazolin and furagin increased the enzyme action and a five-day use 

of all of the compounds had that effect (of increasing proteolytic action). 
The action of the nitrofuranes was apparently a function of the agent used, 
the dose and the animal studied. 


USSK UDC 619:616.995.428-085:636.8+636./7 
SARCOPTIDOSIS and DEMODICIDOSIS OF CARNIVORES 
Moscow VETERINARIYA in Russian No 4 Apr 79 pp 41-42 


GERASIMOVA, G. N., ZHIDKOV, A. YE., STREL'CHIK, V. A., GAPON, N. M. and 
POLIYENKO, V. F., Omsk Veterinary Institute 


|Abstract] The title diseases were a k monetary and working-ability losses 
on dog raising enterprises. invested cats are known to spread the diseases 
among carnivores and people. Sarcoptidosis has been an epizootological 
problem in the fiftites in Western Siberia and the West Irtysh valley 

(A.N. Kadenatsii and Yu. N. Burikova, 1958). Cases have occurred since 
1970 in Omsk, brought in by domestic dogs (otodectes) and cats (notoedres 
cati). Therapy utilizes fatty solutions of acaricides (hexachlorane and 
organophosphorus compounds), hyposulfite, washing with aqueous chlorofos, 
trypansin (internally). Areas for walking of dogs should be regulated and 
policed. The Department ot Parasitology of the Omsk Veterinary Institute 
is a center tor therapy. 
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USSR UDC 636.4.082.11:576.3 
CYTOGENETIC STUDY OF URZHUMSKAYA PIGLETS WITH LOW BIRTH WEICHT 


Kiev TSITOLOGIYA I GENETIKA in Russian Vol 13 No 2, Mar/Apr 79 pp 96-99 
manuscript received 5 Dec 77 


KLENOVITSKIY, P. M., GOL*DMAN, I. L., GRUDEV, D. I. and SHMAKOV, YU. I., 
All-Union Scientific Research Institute for Animal Husbandry, Dubrovitxy, 
Moscow Oblast 


[Abstract] Comparative studies were made of 10 Urzhumskaya piglets with 
normal birth weights of 1150-1630 grams, and 10 live-born piglets of the 
breed weighing between 4580 and 885 grams. Chromosomes from bone marrow 
were analyzed for morphology, “«neuploidy, and polyploidy. Statistical 
analysis showed that there was twice the number of polyploid cells in the 
normal birth weight piglets as in the underweight subjects, thus indicating 
a relationship between polyploidy and the intensity of embryo growth. 
References 15: 12 Russian, 1 Polish, 1 English, 1 German. 


— UDC 576.121 
GASTROTAENIA KAZAKHSTANICA NOV. SP.--A NEW DUCK PARASITE 


\ima~Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR--SERIYA BILOLOGICHESKAYA 


» 


' “ } ~ i 7 . - 
Rus (Lan wi) an | Mar/Apr ; ’ PP . = 2 


YP GIZBAYEVA, KH. I. amd NASYROVA, S. &., Institute of Zoology, Kazakh 
SSR Academy of Sciences, Alma-Ata 


i‘Abstract] In the summer of 1977 a cysticercoides differeing from CG. 
dogieli was discovered in Arctodiaptomus salinus. The cysticercoide had 
‘ell developed suckers with a clearly expressed ridge studded with small 
pines. After infecting sterile ducks, small foci of infection were seen 
m the fifth day in the stomach muscles, accompanied by catarrhal inflam- 
ation of che mucous membrane, and tissue necrosis. The adult form 
lemonstrated differences from G. dogieli and G. cygni in sucker morphology, 
skolix torm and dimensions of basic diagnostic organs. Cysticercoide 
size was intermediate between G. dogieli and G. paracygni. Figure 2; 


references 5: 4 Russian, 1 Polish. 
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USSR UDC 636.4:082.43 


CREATION OF THE NEW SEMIRECHENSKIY PIG STRAIN BY THE METHOD OF REMOTE 
HYBRIDIZATION 


Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR--SERIYA BIOLOGICHESKAYA 
in Russian No 2, Mar/Apr 79 pp 7-23 


LI, V. A., KALDYBAYEV, S. U., TYAN, P. YE. and PASKHIN, N. YA., Institute 
of Experimental Biology, Kazakh SSR Academy of Sciences, Alma-Ata 


[Abstract] The history of animal hybridization in Russia is reviewed. 

Work on the production of a pig strain resistant to extreme climatic 
conditions using midasiatic wild boars, the large white strain and the 
Komerovskiy strain produced the Kazakh hybrids in 1968, which had hardy 
constitutions and large meaty bodies. The hybrids exhibited greater weight 
gain during fattening, hematological properties intermediate between those 
of the parent strains, a positive correlation between immunological re- 
activity and productivity, greater resistance to high air temperature and 
sun exposure, better non-infectious disease resistance, larger and more 
symmetrical lungs and a large amount of surface area in the intestines. 

On June 23, 1978 the USSR Ministry of Agriculture confirmed the Kazakh 
hybrids as a new strain, called Semirechenskiy. Selection has increased 
torso length and circumference and decreased the number of days needed to 
reach LOO kg from 216 to 193-198. The 8 lines are described and character- 
istics of the 1/7 families tabulated. In double and triple strain cross 
experiments the breeding of a Semirechenskiy sow with a large white boar 
gave the best results. The increased viability and hardiness, suitability 
for the extreme conditions of southeast Kazakhstan, high breeding rate 
under industrial conditions of optimal feeding and keeping seen in the Semti- 
enskiy pig ensure an increased profit of 4-6 rubles per head. References 
li, Russian. 










END OF 
FICHE 
_ FILMED 


‘OTC 
- JU] 7 





















